
WORLD N A V I E S  
By Oscar  P a r k es  

�
 CIENTIFICAMERICAN 

. .. . ,
: 

... 

. . 

. 
. . 

"
.

 . 
.' 

.. .  

'
.. 

.
.

' 

. '  -

A 
Including. 

SCIENCE  & 
DIGEST OF 
INDUSTR Y  

JIlNE 
1939 

• 

35c 
a COpy 

• • also 

Ph A.nate� 
Olograph y  

By Jacob  D  �sc:ltin 



1(\S \t' tA"'\�� 

u .... , ... a..\ 1 "" S 8c. � •••• ,.v:",�:;, ," 

G'''' 

,,,, , r ." ,u., ''",. ,,,
a 

" 
•• ,

w 
� 

dO . 
.."",.. i'"'' ,. "" ''""" 

.-' 

... � ,",o""G'o' 00 , .... "" 

8' ,,, .. , " 

\tG" iO ,b' 't:, i. ,b' ,,,,,e< ��""i",'"d;t''''' ",,,,,,.-,,o,�::,,,,, .i."'" 

".0""" "b",. .... oo .. ,
,0" 

"" �
d 

" 
. " ... ,'>"",; .�.,. 

, ,,00' ,.,,.0 , ,b' ,00 ' 
,."

.'''' ,

." ,,0· 

'f:�",.i�'\:=' ::;:;� ":,�,�, ��:;;. "�::':1,;;�:�::
>'i

"
, d' ,.0 •• ,,:-�:;�,::�::�::;. 

0' • 

" , ",0' .0 " 
,.>" .od ,." 

" ", . ' \ d" 

b ,b" .od •• ,0 CO,",o,G" " ,,""' ..... "
""' . ,,,. ,i"'" .. , ....... 

d • 
, 

. 

'" 0' "" doo" ., '0' ,00, ,i,.i' ,0 

.' ";."",,,i"· . ..d ,,, .• ,, 

.' '�,," ,00<0" " "'o,d
, .. i,b • ,"

, .. ,.",,",,'� ,,"" ., .. ', .. '''4(>�:! v;"r"l"e 
ser' 

,"0 . 

° 
",0 • 

,e<' 
<,'"

'' " d ,V' . .. 

at a k'
t�ce .'j

o '-\e acti
vities c

eo\ 
1E.��\S--�"�t d tpe se"so'" �ce--b""\<. "e .. <bY-

, ",0" " 
1\0" ' 

• ,
,,,,. 

" ' 

b'" "' 

' ''0' V'" 
. n' 

.,., . • ",,,' '" '0' .... f 

iO��:�;�:':;� �! ,e:':'o:�,�:!�
,a, ",��:::;.�t.;::��:::::':�' O"'!::"d::::: J'',:;.;:'::''''::' 

""de< b\O
o"'" b , b"'" ,.,-,0« ,,,�, .,.d'" " " . 

, .. ", " " 

"",oO"iO."A ., • �i .. d" ,00', 
,.,.'"' "' . .... " V"".,.f' 

"" 
bJ "''':;�::'' .. d t":�;::'� ,�o��od'"''�''''''''' d __ full in}of'1T1'atiOn and 

,,,, ,,0," " ,,, .
.

.. "io 
;,&',." ,0 " . 

M'��:; :;.� "" :0 ,�:;,:::��:"od l1" ,;,," ";,, , .. 

, '-;:." '" ",,�, .... 1. 1 
A. IG e cz, 

,0 .
<o .... . L . ,."''0' 

"01 J4 
... 

aod\a
\l>ek' 

ot 'jo
ur 1'A��oe 

1 e· &' "'" �� II-\�� 

iO ,b' ."" 
'" �O 50" -( ,,..,,�,. ", 

",i' "
", . '" <J ' ... \l50 P ",.. .. G�t.E •• 

' f" ;,, 5 ..... 

NG"" 50 ' .. ... . 
,.0.'"'''' , .... " ........ � 

n A. ... "" • g D'"'''' 

---

" J4 
'{ Mallagtll 

c"II-\t\.�C; y,. 011- ' 

S,L,c"d cLjenteLe 



The 
SCIENTIFIC AMERICAN 

DIGEST 
Of Gen�ral Interest 

Food in a Balloon. . 372 

Pilot Valve ...... ........... .. 372 
Tension Wrench with Flash Signal.. 372 

Ice-Cooled Machine Guns.... 373 

To Develop a Lifetime Tire 373 

Patent Distribution.. 373 

Paint For Tires.. 374 
Machine To Harvest Sugar Cane.. 376 

Conversation Timer.. 376 

Explosion I)amage.. 376 

Blind Type Pull Rivet.................. 376 

That Highway White Stripe.... 377 

Sodium Bombs.............................. 377 

On Making Feather Dusters.. 377 

Pre-Cast Concrete Shapes 378 
Rubber-To-Metal Cement.. 378 

Factory Sweeper........... 378 

Tube-Wall-Scope and Magnaflux... 379 

The Kort Nozzle.. 379 

A New Joint...... ....... 379 

New Life Preserver................ 380 

Old Mathematical Puzzle Still In-
trigues ....... . ... .. . .... ... ................ ......... 380 

For Homebuilt Radio Facsimile Re-
ceivers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 380 

Sear Off Steel Surface Defects.. 381 

Calomel. Valuable Insecticide................ 382 

Tonette: Newest, Simplest Musical 
Instrument ..... .. .............. ............... 382 

Folding Light-Weight Anchor.. . 384 

Radiation Pyrometer.............. 386 

Electron Stream Harnessed 386 

Chemistry in Industry 
Rubber Lubricant.......... . ..... 372 

Benzoates Preserve Fish.. 373 

Paper Glaze From Corn. ...... 376 

Chemical Eliminates Paint Odors.. 376 

Pennies Saved......................... 380 

Control for Peach Borer. 381 

Preserving Hay ...... _ _  ...... ... . . , ........ 383 

Valuable Products From Lignin..... .... . 383 

Rubber-Like Substance From Dairy 
By-products ....... ....... 385 

Liquid Metal Polish.. 386 

Health Science 
Rejuvenation Attempts Do Not Change 

Length of Life........................................ 373 

Alcohol Hair Tonics Plus Massage.. 375 

Copper Cures Fungous Diseases.. 378 

Sulfapyridine in Pneumonia Cases.... 387 

Aviation 
Tell·Tale .... ..... ................... ....... ......... 374 
Annual Report of the N.A.C.A... 374 

Mail By Autogiro.................... ....... 375 

Synchronizing Aircraft Engines.......... 375 

Analysis of Landing and Take-Off.. 375 

Camera Angles 
Camera Adventures in Washington. 
Cameras at the World's Fair .. 
Press Cards ........................... . 
Print Through the Back ..... . !':lew . Ph�tographic Ten!'! .. 

DesIgn In Sugar Cubes ............ .. : :Kitt�n on t�e. Win�ow 
,
�ill" .. 

Corndor CeIimg LIght ......... . 
Photographic European Tour.. 
Annual Leica Exhibition .. 
Shooting in the Back .. 

What's New in Photographic 
Equipment 

Camera Angles Round Table 
Questions Answered for the Amateur 

Photographer 

Tcleseoptics 

Current Bulletin Brief" 

Legal High-Lights 
Fair News ......... .. 
Experimentation 
Doubt ......... . 
Breathing 
Antenna 
Spaghetti 

Book Reviews 

Index to Volume 160 
.----�.--------

390 

391 

391 

391 

392 

392 

393 

393 

394 

394 

395 

395 

399 

400 

404 

405 
405 
405 
405 
405 
405 

346 

406 

SCIENTIFIC AMERICAN 
Owned and published by Munn & Company. Inc.; Orson D. Munn. President; John P. 
Davis. Treasurer; 1. Sheldon Tilney. Secretary; all at 24 West 40th Street. New York. N. Y. 

NINETY-FIFTH YEAR • ORSON D. MUNN, Editor 

CONTENTS • JUNE • 1939 
Our Point of View-Editorials 

Destructive Taxation; Fewer Farmers; Toward Conservation of Wasted Power 

50 Years Ago in Scientific American 

Low Cost Cure for Radio Interference-Frontispiece . 

The Future of Navies-By Oscar ParlL(�s 
A Masterly Survey of the 35.000-Ton Class of Battle­
ships Now Being Built b.y the Great Naval Powers 

How Metals Relax. 
Research Engineers Demonstrate that Metals Stretch 
and Lose Their Grip with Time and High Temperature 

347 

348 

350 

351 

355 

Controlling the 'Heat' 356 
By Means of a Newly Developed High-Speed Method of Spectrographic 
Analysis Exact Determinations of Alloy Content are Made in a Few Minutes 

Relativity-20 Years After-By H. P. Robertson, Ph.D. 358 
An Evaluation of the Achievements of the Special and General Theories of Relativ­
ity During the 20 Years which Have Elapsed since the First Direct Observational 
Test of the General Theory 

Railroading's Latest Chapter-By C. P_ Fisher, Jr.. 360 
Steam-Driven Turbines Rotate Generators to Furnish the Energy for 
Electric Motors to Drive a Radically New Type of Locomotive 

Sulfanilamide and Sulfapyridine-By Barclay Moon Newman 362 
Now that Enough Time has Elapsed to Permit Calm Estimate of These Two New-
ly Developed Drugs. How and Where do they Stand in the World of Medicine? 

Cold Light-By Evans W. Cottman 364 
If Man Can Discover the Secret of the Firefly. and Apply 
it on a Commercial Scale, the Effect Will be Far Reaching 

Color on a Huge Sereen 
Photographs in Full Color are Projected in a Smooth 
Flowing Sequence by a Newly Developed Device 

What Keeps the Stars Shining?-By Henry Norris Russell, Ph.D. 
Discussions and Background for Bethe's The­
ory Regarding the Source of Stellar Energy 

They Never Say 'No'-By Andrew R. Boone 
"Prop" Men Furnish. at a Moment's Notice. the Thousands of 
Odd Items that Help to Make Motion Pictures More Realistic 

OUR "over this month is an artist's conception 
of the new North Carolina class of battle· 

ships being built for the United States Navy. 
From the unusual angle almost beneath the grace· 
ful clipper bow, our artist has captured a feeling 
of power and speed as well as shown a number 
of the important features of these ships discussed 
by Oscar Parkes in the article beginning on page 
351. See also Dr. Parkes' drawing of the North 
Carolina on that page. 

367 

368 

370 

SCIENTIFIC AMERICAN. June. 1939. Vol. No. 160. No. 6. entered at the New York. N. Y .• Post Office as second class matter June 28. 1879. 
under the act of March 3rd. 1879; additional entry at Greenwich. Conn. Published monthly by Munn & Company. Inc .• 24 West 40th Street. New 
York City. Copyrighted 1939 by Munn & Company. Inc. Great Britain rights reserved. Subscription price $4.00 per year. Canada $4.50. Foreign 
$5.00. Manuscripts are submitted at the author's risk .and cannot be returned unless accompanied by postage. 



NATURE PHOTOGRAPHY AROUND 
THE YEAR 
By Percy A. Morris 
A MATEUR photographers who are looking 

.tl. for something new and different to do 
with their cameras will find here a vast and 
fascinating field for conquest . Considerable 
attention is given to the equipment both nec­
essary and desirable for nature photography, 
whereupon the text plunges directly into a 
series of 12 chapters, each devoted to the 
type of nature photography that can be done 
during 12 months of the year. It is one thing 
to attempt to take photographs of natural 
history subjects ; it is quite another thing 
to produce satisfactory pictures. The author 
draws upon his experience to show the read­
er just how to go about producing the best 

* 
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recognized leaders in scientific ex­
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covers the fields of physics, chem­
istry, physiology and biology and 
reveals scientific researches in 
breaking down the atom, functions 
of chromosomes, vitamins, hor­
mones and internal secretions, and 
measuring animal metabolism and 
electric potentials of the human 
brain. Illustrated. $4.00. 
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possible results under adverse conditions. 
Birds and bird nests, insects and small ani­
mals, flowers and trees, are a few of the pho­
tographic subjects discussed. (251 pages, 6 
by 9 inches, thoroughly illustrated with pho­
tographs and drawings.) -$4.20 postpaid.­
A. P. P. 

THE CHEMICAL FORMULARY, 
VOLUME IV 
Edited byH. Bennett 

THOUSANDS of new formulas are pre­
sented in -this fourth volume, which is 

separate and distinct from the three preced­
ing ones. Particularly useful to laboratory 
and industrial chemists, these formulas are 
also valuable to the layman experimenter 
who desires to make products used every day 
in the home. Comprehensive index. (638 
pages, 6 by 9.)-$6.10 postpaid.-F. D. M. 

PLANT GROWTH-SUBSTANCES 
By Hugh Nicol 

C HEMISTS have discovered in recent 
years substances which the gardener, 

the horticulturalist, botanist, and others may 
use to hasten the rooting of cuttings or 
change completely the rate of plant growth. 
These are discussed in great detail in this 
volume which, generally speaking, is for the 
layman but is rather technical in spots. For 
the advanced student or grower, this book 
takes up where others on chemical garden­
ing leave off. 006 pages, 514 by 8, illus­
trated, several bibliographies.) -$2.10 post­
paid.-F. D. M. 

INDUSTRIAL CHEMISTRY 
By E. R. Riegel 

THAT a second printing of the third edi­
tion of this valuable treatise on indus­

trial chemistry has been needed, is evidence 
of value. As a work for ready reference on 
industrial chemical practice it is among the 
leaders in the English language. (851 pages, 
illustrated.)-$5.85 postpaid.-D. H. K. 

SCIENCE AND PSYCHICAL 
PHENOMENA 
By C. N. M. Tyrrell 

C OMP ACTLY, systematically, the author 
surveys the whole field of psychical re­

search in a way that none has done before. 
His findings are guardedly favorable to a 
large part of the content of psychical phe­
nomena ( excluding much that seems l ike 

sheer trickery ) but he presents them in such 
a calm, dispassionate manner that they will 
carry more weight than some, if not the 
major part, of the pleadings of others for the 
validity of these things_ It is as though some­
one were lecturing in a quiet, low voice in­
stead of the too-usual warm, eloquent man­
ner of the eager-to-believe school. ( 379 pages, 
51,4 by 8% inches, unillustrated) .-$3.85, 
postpaid.-A. C. I. 

TROUT STREAMS 
By Paul R. Needham 

STREAM management and trout culture 
are the two general subjects that are 

treated in this important contribution to the 
literature of fish conservation. Every sports­
man who is interested in keeping our inland 
waters clean and productive will want to 
have a copy of this book. (232 pages, 60 by 
9% inches, drawings and photographs.)­
$3.20 postpaid.-A. P. P. 
THE EIGHTH ART 
A Life of Color Photography 
By Victor Keppler 

COLOR photography is here to stay for 
both professionals and advanced ama­

teurs. In the present book the author has 
gathered a tremendous amount of material 
and has presented it in an unusual and in· 
teresting form. First i s given a history of 
color photography and of the various pro· 
cesses which have been used and which are 
in use today. The text then deals with the 
preparation of separation negatives, carbro 
printing, color portraiture by various meth· 
ods, and, in more or less detail, with all of 
the color processes available today. The ad· 
vanced amateur is by no means forgotten ; 
a separate chapter is d,evoted to the tech· 
nique which he should use to obtain the 
best results. (266 pages, 90 by 12112 inches, 
31 color plates, many of them full page.)­
$10.25 postpaid.-A. P. P. 
QUARTZ FAMILY MINERALS 
By H. C. Dake, Frank L. Fleener and Ben 
Hur Wilson C 

A PRACTICAL handbook for the min· 
. eral collector, with chapters on how to 

know quartz, its historical lore, how it 
crystallizes, its crystalline, massive and in· 
termediate as well as amorphous forms, 
agate, chalcedony, geodes, unusual quartz 
types, opals, petrified wood. There is also 
a chapter on the art of cutting quartz gems. 
(304 pages, 5% by 8 inches, many illustra­
tions.)-$2.60, postpaid.-A. C. I. 

« We can
'
supply our readers with any 

'-\ of the books reviewed in this de­
partment. Prices quoted include do­
mestic postage. Foreign prices are 
necessarily higher due to increased 
shipping charges. 
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OUR 

Destructive Taxation 

THE publishers of Scientific American 
have rarely presented in its columns 

discussions of either political or legisla­
tive nature. In view, however, of the con­
fiscatory terms of Senate Bill (S 1885 ) 
known as the War Profits-Tax Bill, and 
the fact that most of the daily press has 
discussed the Bill only in a brief manner, 
we. feel impelled to present to our read­
ers some of the specific terms of the Bill, 
which if enacted into law, would, in time 
of war, stagnate industry and pauperize 
the tax-payer. We do not recall any pro­
posed legislation emanating from our 
elected representatives which could be 
more harmful to the well-being of our 
country than the Bill under considera­
tion, and it is hard to conceive why such 
a pernicious measure should receive seri­
ous consideration by our legislators. 

Bill S 1885 would' apply the following 
scale of income taxes to the individual: 
the normal tax would be increased from 
4 percent to 6 percent and a surtax rate 
of 10 percent would be imposed on in­
comes between $3000 and $5000. The 
next $1500 of net income would carry a 
surtax of 30 percent ; the following $1500 
of income would be taxed at the rate of 
50 percent ; the surtax rate on the next 
$12,000 would be 70 percent ; and all net 
income in excess of $20,000 would be 
taxed at the rate of 93 percent. 

If this Bill should be passed, corpora­
tions will be strangled by the imposition 
of a tax which is intended to limit their 
profits in time of war. Computation of 
the tax will be based on the declared 
capital stock values as of the year 1934 
as adjusted to the end of the calendar 
year preceding a war declaration. In­
come up to 2 percent of adjusted de­
clared value will be taxed at the rate of 
IS percent ; over 2 percent and not over 
6 percent of adjusted declared value will 
carry a tax of 25 percent ; all corporate 
income in excess of 6 percent adjusted 
declared value will be taxed at the rate 
of 1 00 percent. 

Space does not permit a full discussion 
of those features of the proposed Act 
which include a burdensome tax on un­
distributed profits, the filing of quarterly 
returns by corporations, and the length 
of time for which the tax becomes effec­
tive. Neither can we go. into detail re­
garding the personal exemptions which 
would be so drastically reduced as to ap­
proach the vanishing point. 

It is said that 50 Senators have ap­
proved the War Profits-Tax Bill, and 
while that fact does not assure its pas­
sage, the tax-payer should take every pre-

POINT OF 
caution against the possibility of the 
Bill's approval by procuring a copy of 
it and filing strong protest with his Sena­
tors and Congressmen.-O. D. lvI. 

Fewer Farmers 

SOME people did not even know that 
this country has changed from a na­

tion of farmers into one composed largely 
of city workers. Those who did know this 
fact knew it in a general sort of way only 
and probably never did imagine the pro­
portion to be: one fifth in agriculture and 
four fifths in city work. Few ever gave 
much thought to the metamorphosis or 
the reasons for it. 

Sensational headlines are, therefore, 
indicated. Yet the Department of Agri­
culture recently announced quite casu­
ally in one of its press notices: "Why City 
Workers Outnumber Farmers." Not that 
we go in for glaring headlines or melo­
dramatic eye-catchers. We don't. But 
here is a subject to be picked up by the 
daily press and given life and color be­
fitting its importance in the American 
scheme of things. For, linked inseparably 
to it, causing it, and benefitting by it 
are American democracy and the genius 
that made us great, Yankee ingenuity 
and the pioneer spirit, and the profit mo­
tive in free enterprise. 

Reapers, gins, combines, corn harvest· 
ers, tractors, and hundreds of other labor­
saving devices have given greater farm 
production with fewer farm laborers. At 
the same time the expansion of industry 
has provided more jobs in and around 
cities. Improvements in distribution and 
processing have done their bit by assur­
ing the farmer that a larger percentage 
of his produce would reach the market 
unspoiled or would reach a more favor­
able, distant market, and then, perhaps, 
be processed into new forms. 

Technology and invention made pos­
sible or caused-depending on one's way 
of looking at it-this change in a nation's 
working habits. That, too, may sound 
matter-of-fact ; yet it takes not even an 
intelligent imagination but only a knowl­
edge of the facts of history to see bound 
up within it romance and heart-break, 
achievement and hardships. Farmers, 
themselves, provided many of the devel­
opments that have improved our farming 
methods. Others who were primarily in­
ventors supplied many inventions. But 
research workers, industrialists, men with 
vision to see possibilities and courage to 
carry through have done a larger job in 
developing correlative services, indus­
tries, processes, and markets. Struggle 
has been the keynote of the efforts of all 

VIEW 
these, and some have, indeed, suffered 
discouragement and poverty. Yet out of 
their work has come, not simply fewer 
farmers and more city workers, but an 
enormously improved standard of living. 
-F. D. M. 

Toward Conservation of 
Wasted Power 

JUST as the Emily Posts of good eti­
quette and best breeding have prac­

tically completed the diplomatic isolation 
and military encirclement of that ill-man· 
nered, all-American habit of chewing 
gum with the mouth wide open, the sci­
ence of psychology has extended to gum 
chewing full diplomatic recognition and 
an alliance. In a paper learnedly entitled 
"The Psycho-dynamics of Chewing," Pro­
fessor Harry L. Hollingworth, Columbia 
University psychologist, has announced 
the results of four full years of research 
on numerous chewing and non-chewing 
subjects, to prove to us what we already 
knew-that gum chewing raises the en­
ergy quotient of the chewer. He found 
that writers, for example, pressed harder 
on their pencils, while typists typed fast· 
er. Nervous tension decreased and habits 
such as foot tapping drained off through 
the gum. 

Without Emily Post's permission we 
have been peeking into Department of 
Commerce statistics on chewing gum, and 
we find that the industry has 26 estab­
lishments employing some 2300 workers, 
uses about $15,000,000 worth of materials 
-chicle, crude gum, sugar, corn syrup, 
flavoring-in making a product having 
an annual value of about $50,000,000. 
Some $75,000 worth of electrical energy 
is consumed and this represents the first 
or primary gum industry ; what of the 
second? . 

The $50,000,000 annual product value, 
divided by five cents, the price of a pack. 
et of gum, represents roughly a billiori 
purchases containing about ten billion 
chews. Allowing three hours per chew, 
and assuming the brake horsepower of 
the prime mover at,  say, one thirtieth 
(although some we see look more like a 
full horsepower and often sound like 
ten), we arrive at something like one bil­
lion horsepower-hours of power gener-

. ated the nation over, each year. The pri­
mary gum industry isn't a patch on this, 
the secondary one! 

Who now will find a way to collect 
the wasted gum·power, return it to the 
gum manufacturers to be used in making 
more gum to release more gum-power, 
and so on and on-a regenerative feed­
back, almost perpetual motion !-A. C. I. 
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50 YEARS AGO IN • • • 

�-
(Condensed From Issues of June, 1889) 

PIGS IN CLOVER-"The value of little inventions has had a singu· 
lar proof or manifestation lately in the great run on 'Pigs in Clover, ' 
a puzzle that has, we venture to say, been seen by nearly all our 
readers, for it has already made its way everywhere . . . .  Three hun· 
dred gross have been turned out daily for some time, while the de· 
mand has not yet been met by the supply." 

AIRSHIP-"An airship designed to be completely under the control 
of the operator, and to be easily steered and propelled in any direc· 
tion, with, on, or against the wind, is shown in the accompanying 
illustration . ... The most prominent feature of the construction is 
a balloon made in three compartments, the lower one stiffened by a 

framework and supporting the second compartment, on which is 
secured the third compartment, exposed to the action of the wind, 
and with its edges attached to· the framework. A closed basket, the 
interior of which is partly shown, is supported on the under side 
of the balloon, and contains a motive power, preferably in bicycle 
form, for operating sidewise flapping wings and central wings." 

TIES-"Assuming the entire railroad system of the United States 
to be 160,000 miles, as appears from 'Poor's Manual,' with the addi· 
tion of the lines in construction during the current year, and taking 
2640 ties per mile of track, we have in use at least 422,400,000 ties. 
This estimate, large though the total appears, is under the mark, 
as no railroad uses less than 2640 ties per mile, and many of the 
roads with heavy traffic have 2816, and in a few cases more." 

HOBBIES-"Said a gentleman who had seen much of human life 
and was himself an enthusiastic student at threescore years : 'No 
man in this world can be happy without a hobby . . . .  Indeed, for 
diverting our minds from the little crosses which we all have to 
bear, there is no earthly solace so healing as a subject in which we 
are intensely interested-something to which the thoughts may at 
any moment recur when weary of the suggestions we would escape. 
When, in addition to being an innocent diversion, ours is a useful 
study, we and our fellow·mortals are alike gainers. The person 
who passes through life without being an enthusiastic student of 
something loses more than he can appreciate. ''' 

NEW METALS-"At the last sitting of the Russian Mineralogical 
Society, K. D. Chrustschoff demonstrated the existence of a new 
metal which he has just discovered, and to which he gives the 
name russium. It approximates closely to thorium, and is one of the 
bodies whose existence was foreseen by Professor Mendelejeff. 
We learn also that Dr. KnISS has named the metal which he has 
detected along with nickel and cobalt, gnomium." 
34,8 

FLli'\IE-"It is claimed that the recently completed San Diego 
flume . .. is the most stupendous ever constructed in the world, 
being only a little short of thirty· six miles long . . . .  In the course 
of the flume there are some 3 15 trestles, the longest of these being 
1700 feet in length, eighty. five feet high, and containing one·quarter 
of a million feet of lumber. Another trestle is of the same height, 
and 1200 feet long, the main timbers used in both of these being 
ten by ten and eight by eight, put together on'the ground and raised 
to their posit ion by horse power." 

FLOOD-"The appalling disaster of the bursting of the dam holding 
back the waters of South Fork Lake in Pennsylvania, by which 
Johnstown and the villages and country near it on the main line 
of the Pennsylvania railroad were swept into ruin, will rank among 
the great catastrophes of the world. The English·speaking race has 
never before been affiicted by a catastrophe of equal moment . The 
flood, with the added horrors of conflagration, was due to the sudden 
escape of the waters of one of the largest artificial.lakes in America. " 

CRUISER-"The Italian cruiser Piemonte w�s described . . .  at 
the meetings of the Institut ion of Naval Architects by her designer, 
l\IT. P. Watts . . . .  During a natural draught trial of four hours' 
duration, a mean speed of 20.4 knots was attained with about 7000 
indicated horse power; and during a forced draught trial of one and 
one·half hours' duration, a measured mile speed of 22.3 knots was 
attained with a mean power of 12,700 horses, the maximum power 
which was maintained for a considerable time exceeding 13,000 
horse power. The displacement of this vessel is only 2500 tons, yet she 
carries six 6·inch quick·firing guns, six 4%·inch quick. firing guns, 
and a large number of smaller guns." 

CA TERPILLARS-"The caterpillars, which are making their tents 
earlier this year than usual, owing to the warm spring weather, 
should be looked after at once. The simplest and perhaps, on the 
whole, the best way of getting rid of them is to brush off the nests 
from the trees as fast as they appear, with a long·handled conical· 
shaped brush." 

TRANS·CHANNEL-"The English are contemplating an idea to 
lay down a postal tuhe between Dover and Calais. The plan is to 
suspend two tubes of about a yard each in diameter by means of 
steel cables across the channel, forty yards above the level of the 
sea. The steel cables will be fixed to pillars at distances of about 
800 yards, and in each tube a little railway will run with cars capa· 
ble of carrying 450 pounds in weight. No parcel of greater weight 
than this will be taken, and the cost is est imated at the modest 
figure of 5,000,000 dollars." 

AND NOW FOR THE FUTURE 

<i(The Real Truth About the Lie Detector-Its Practical 
Limitations and Possibilities, by Thomas Hayes Jaycox. 

<COut of the Test·Tube Comes a Synthetic Rubber of 
Great Promise-The Story of Koroseal. 

<i(An Outstanding Engineering Achievement-the Nieuwe 
Maas River Tunnel in Holland, by R. G. Skerrett. 

<l:The Great American Rite-Tonsil Removal, So Often 
Unnecessarily, by T. Swann Harding. 

{{Suhstitute Motor Fuels as Developed in Europe to 
Promote National Self.Sufficiency, by Gustav Egloff 
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ng Quite a Load 

TAXES are necessary-you couldn't run a city, state or 

government without them. But they do mount up . 

Fact is, a considerable part of the money you pay us for 

telephone service goes right out in taxes. 

Bell System taxes for 1938 were $147,400,000-
an increase of 56% in three years. In 1938 taxes were: 

Equal to about $550 a year per employee 

Equal to $9.50 per telephone in the Bell System 

Equal to $7.54 per share of A. T. & T. common stock 

BELL TELEPHONE SYSTEM 
You art! cord;ally ;n1';/�d 10 1';s;1 ,",, Bdl Sys/�'" .. x!ribil al 

,"e Golden Gale Inll!Tnalional EXpos;lion, Sa" Francisco 



LOW COST CURE 
FOR RADIO INTERFERENCE 

350 

CONVENTIONAL high-voltage pin lype insulators 
used by power companies and industrial plants 

generate radio interference at line and tie wires_ This 
is due to minute arcs created at .the point of contact 
between insulators and wires_ In a new type of in­
sulator, shown above being individually inspected in 
the production plant, a copper-oxide glaze is formed 
as an integral part of the insulator and is found to 
eliminate the minute arcing and hence radio inter­
ference. These insulators cost no more to produce 
than do the conventional trouble-causing type_ 



The "North Carolina," m ost powerfully armed of all capital ships now building-a fresh note in American ship silhouette 

THE FUTURE OF NAVIES 

THOSE who have previously 
read Dr. Parkes' naval dis­

cussions in our pages and studied 
his telling wash drawings, will 
welcome this analysis of naval 
design and construction pro­
grams of  W orId Powers_ In the 
present article, he discusses the 
renascence of the battleship as 
a vital part of the fleets of the 
world, and in the c oncluding 
part, next m onth, takes up other 
categories. 

For many years Editor of the 
justly famous "Jane's Fighting 
Ships" annual, Dr. Parkes is re­
spected as an authority by naval 
men the worId over_ His entre 
to navy departments is  such, 
therefore, as to enable him to  
obtain much information nna­
vailable to other laymen_ It fol­
lows that his opinions bear con· 
siderable weight. 

We consider ourselves fortu­
nate, indeed, in being able to 
present his two-part article to our 
readers. It i s  one of the finest in 
a sequence starting, Dr. Parkes 
reminds us, w.ith our publication 
26 years ago of  his article on and 
drawings of the Japanese Kawa· 
chi and Kongo_-The Editor. 

Now that the Naval Treaty with its 
restrictions upon numbers, types, 
displacements, and gun calibers 

has been terminated, the naval Powers 
are free to design and arm their ships 
without let or hindrance, subj ect only to 
certain upper limits in battleship ton­
nage and gun-caliber which have been 
agreed upon by the European countries; 
and in a world antagonized, the arma­
ment race is being pursued with the 
grim intensity of pre-war days although 
with a dread foreboding in place of na­
tional pride in pomp and circumstance. 

Already the alignment of forces is 

Powers Build Larger Battleships . . . Sizes, Arma­

ment, Armor ... Use ... Effectiveness ... Concluding 

Discussion, on Other Ship Categories, Next Month 

By 0 seA R PAR K E S 
Associate of Institute of Naval Architects 

becoming obvious. Germany, having 
kicked over the Versailles traces, is bent 
upon the formation of a pan-German 
league which shall dominate Europe, and 
the recovery of her former overseas pos­
sessions for the purpose of creating the 
necessary supply bases from which com­
merce can be attacked. Italy visualizes.a 
second Roman Empire with domination 
in the Mediterranean. Japan aims at the 
complete subjugation of China and ac­
quisition of such additional territory 
now held by European nations as shall 
make her position secure. And behind 
it all is the necessity for foreign trade­
trade assured by the national possession 
of great markets which may be closed 
to competitors-and sources of natural 

. wealth from which the basic necessities 
of industry may be obtained without cur­
rency difficulties. 

NATURALLY both Britain and France 
would be content with the status 

quo, but as the ambitions of Germany and 
Italy can only be realized at the ex­
pense of these two democracies, they have 
been compelled to "look to their moats." 
America sees the probable loss of her 
trade in the Far East-the future greatest 
market in the world-with the possibili­
ties of pro-German trouble in South 
America and must needs remember that 
she may become involved in defending 
her interests in both the Atlantic and the 
Pacific. And so while Japan, Germany. 
and Italy can plan their forces with the 

obj ect of attack, Britain and France must 
visualize the far more difficult problem of 
world-wide defcnse. America, having 
neither overseas possessions to tempt the 
"Have-nots" nor the problem of guarding 
an ocean-borne food supply, is in the 
happier position of being able to concen­
trate her energies upon what is recog­
nized as the best form of defense_ 

Having thus outlined the ambitions­
active or passive-of the Powers, we are 
in a position to appreciate the composi­
tion of the naval forces being amassed by 
each, and such peculiarity of type or de­
sign in the various classes of fighting 
ships as has been dictated by particular 
national requirements. 

At the present time, history is going 
through a phase of repetition. Fifty years 
ago the battleship was popularly sup­
posed to have become obsolete owing 
to the growth and alleged effectiveness of 
torpedo craft, and her place was to be 
taken by fast "protected" cruisers. The 
later development of quick-firing guns 
enabled the big ship to assume her right­
ful place as the prime unit of naval de­
fense. Then, for some years after the 
World War, her pride was again hum­
bled, this time by the submarine and 
airplane which, in combination, should 
theoretically have been able to drive the 
goliaths of the sea into impotent seclu­
sion; but the inevitable development of 
defensive measures again assured their 
supremacy afloat, although to a more 
qualified extent. 

3.51 
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Today, the measure of a battleship's 
powers of defense against air and under­
seas attack depends largely upon her 
displacement. Given sufficient beam, a 
ship can have enough bulges and in­
ternal longitudinal bulkheads to with· 
stand several torpedo hits ; given the 
weight of deck armor, she can be made 
to withstand heavy bomb attack. No ship 
can be made impregnable, but "the big· 
ger the safer" is a sound axiom ; and if 
very big guns are to be carried as well 
as an adequate secondary armament, 
certainly more than 35,000 or 40,000 
tons will be necessary-at least 50,000 
tons is regarded as  the constructor's da­
tum line. With such a displacement, the 
battleship will become a fantastically ex· 
pensive weapon, with limits to numbers 
and an undue national value attached to 
each-loss of one meaning a catastrophe 
impossible to overcome during war. 

Can the monster battleship be replaced 
by other types of warships-or by air­
craft? So far as the British Admiralty 
is concerned, the answer is in the nega­
tive. In collaboration with the Air Minis­
try, the whole question of relative cost 
and upkeep with a given financial outlay 
has been thoroughly investigated and 
they have agreed that the present cost 
of a battleship can be represented by 
43 twin·engined medium bombers, taking 
into consideration the overhead, main­
tenance, replacement, and similar 
charges to make an effective comparison 
during the life of a capital ship .  

Actually, the relative costs of  battle­
ships and airplanes have not, in them· 
selves, any bearing upon the matter. H 
capital ships are essential to security, 
they must be provided ; the advocates of 
air power would wish that their country 
should build no more-although other 
Powers should still continue to build 
them. If their theories turn out to be 
well· founded, money has been wasted ; if 
ill·founded, the test of them would result 
in the loss of perhaps an empire. 

How, then, are battleships likely to be 
employed in future warfare? In the past 
they were used : ( 1 )  on blockade ; ( 2) to 
cover landing operations ; ( 3 )  for born· . 
bardment; and ( 4 )  to bring the enemy 
fleet into action. Today submarines and 
aircraft will put ( 1), ( 2 ) ,  and ( 3) out 
of court ; these duties will be relegated to 
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lighter craft and the battlefleet will exer­
cise its influence only as a distant cover­
ing force. But, whereas commerce raiding 
and convoy protection were formerly es­
sentially cruiser duties, in future hos­
tilities we must be prepared to see bat­
tleships let loose upon the trade routes, 
making the problem of commerce pro­
tection increasingly difficult and com­
plicated. Naval warfare will turn more 
and more upon the attack and defense of 
merchant shipping, with every type of 
vessel being employed, the battlefleet 
playing an active or expectant part as 
the attacking forces utilize their capital 
ships as corsairs. 

THE present growth in battleship ton­
nage, as shown in this present review 

of 35,000 tonners being built by the Pow­
ers, is due to Japan's having withdrawn 
from the Naval Conference two years ago. 
When she intimated her unwillingness to 
continue the exchange of naval informa­
tion or to adhere to the limitations in dis­
placement hitherto observed by the Pow­
ers, it was generally antfcipated that her 
intention would be to enlarge her battle­
fleet by the construction of ships of more 
than 35,000 tons-which was the agreed 
limit-and with her predilection for the 
heaviest guns, everything pointed to an 
increase in their carrying weapons of 
more than 1 4-inch caliber. In due course, 
it was reported that three or four 40,000 
tonners carrying 16-inch guns had been 
laid down, and as neither confirmation 
nor denial of this was vouchsafed by the 
Japanese authorities, there was no other 
course open for the United States and 
British Governments but to conclude that 
this information was probably correct 
and to increase the dimensions and arm· 
ament of their new ships accordingly. 

On the other hand, it must be remem· 
bered that the Treaty also provided that 
no warship other than a capital ship 
should carry a gun of greater caliber 
than 8 inches-which precluded the con· 
struction of a variety of intermediate 
types such as the German Deutschland 
and light battle-cruisers. This wise pro­
vision simplified design and eliminated 
the risk of existing types being compro­
mised by hybrids. But today the sanctity 
of Treaty designs no longer obtains. 
Japan may have no intention of embark-
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ing upon a vastly expensive big-ship pro­
gram. Her secrecy may be an excellent 
cover for what might prove a far more 
troublesome Treaty escape-the con­
struction of "intermediate" ships. In the 
past, she has complicated the accepted 
categories by such ships as the 12-inch 
gun, armored cruisers Tsukuba and the 
larger Kurama of 1905 ; and after the 
War when introducing the 8-inch gun in 
the Kako class ( 1922 ) she initiated the 
Washington cruisers-which were neith­
er wanted nor welcomed! Today, it is 
quite in the cards that the 40,000 tonners 
are a blind and that fast, 12-inch-gunned 
ships of moderate tonnage are being built. 
H so, our tronbles in Eastern waters will 
be considerably increased as such ships 
would be able to smash up the standard 
8-inch gun cruisers and escape from any 
of the 21 -knot battleships which are at 
present available and which cannot be 
reinforced by faster capital ships for 
some years to come. 

The American answer to the Japanese 
challenge is a class of six 35,000-ton ships 
of the North Carolina class now being 
built under the 1937·38 programs. They 
carry an armament of nine 16-inch and 
20 5-inch guns, with two triple turrets 
forward and one aft, with the secondary 
guns-of which e ight are reported to be 
5-inch, 25·caliber anti-aircraft-grouped 
in small turrets amidships. To a large ex­
tent they represent the conventional lay­
out observed by all the Powers except 
France. Formerly, it was customary to 
break the hull line by a deck at the 
after superstructure and space the sec­
ondary battery along the upper deck 
side or along the superstructure deck in 
casemates. Nowadays the demands for 
high. angle fire and wide arcs of training 
have led to the adoption of small turrets 
on two levels to avoid interference. In 
the North Carolinas, four of these ar� on 
the weather deck and six on the super­
structure, with multiple anti-aircraft po­
sitions high up on the fore and aft shelter 
decks. At the stern are two catapults with 
a hull hangar as in the Brooklyn cruisers 
-an admirable arrangement if practice 
bears out theory. 

In these days when so much informa­
tion is confidential, only a general idea of 
armor thickness is available. This indi­
cates that the waterline. belt is of 16-inch 
armor amidships from the fore to the 
after turrets, with a six-inch npper deck 
and a four-inch lower deck-these being 
very heavy to withstand plunging fire 
from big guns and heavy bombs. 

Italy's "Littorio" and "Vittorio 
Veneto," to be ready this summer­
the first of the 35,000 tonners being 
built by the Powers. For a time they 
will be most formidable ships afloat 
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H.M.s. "King George V," of a class of five now building. Note secondary guns paired in shields athwart funnels 

The designed speed is reported to be 
about 28 knots, in which case the class 
will be about two knots slower than the 
British, French, and German 35,000 ton­
ners. However, as they carry 16·inch 
against IS-inch or 14-inch guns and are 
specifically designed to meet the Japa­
nese battleships of alleged greater ton­
nage with 16-inch weapons, the sacrifice 
of speed is that which can best be afford­
ed in a compromise of military and nauti­
cal qualities. Nowadays no figures of fuel 
capacity are officially supplied, but these 
ships should have a maximum of well 
over 4000 tons of oil. 

As the cage mast gave way to the trio 
. pod, and that, in its turn, has been super­
seded by the bridge-and-tower structure 
of the Idaho class, so in the North Caro­
lina a new type has been evolved: a 
truncated cone supporting the heavy 
range-finder which resembles the "mast" 
favored by the Germans. Aft, there is a 
light pole only-the remnant of a main 
mast which is now just a hindrance to 
sky-fire. A glance at the layout of pre­
vious battleships will show to what an ex­
tent their after tripods or cages mask the 
anti·aircraft guns on any off·side ceiling ; 
and the present tendency is to afford as 
wide and as uninterrupted a field as 
possible to anti·aircraft defense. 

In Britain, two classes of battleship are 
now in hand: the King George V ;  and 
the Lion. The former, designed in accord­
ance with Treaty limits, is of 35,000 tons 
and armed with 14-inch guns. No dimen­
sions have as yet been published, but the 
length is about 750 feet as in the United 
States' ships ; and the main armament of 
ten guns is carried in three turrets: a 
quadruple and a twin superfiring forward 
and a quadruple aft. This is a complete 
breakaway from the Nelson layout with 
its three turrets up forward, and allows 
for a good aU-'round concentration of 
fire. Instead of the customary 6-inch gun 
for secondary armament, a new gun of 
5 .2-inch has been adopted. Sixteen of 
these are carried in four groups of twin 
turrets, the inner guns being raised on 
small separate superstructures. Multiple 
pom-poms are mounted on the crowns of 
B and C turrets and on platforms abreast 

of the fore funnel, which allows for wide 
arcs of sky fire. Other anti·aircraft guns 
are disposed on the superstructures. On 
deck between the funnels is laid a thwart­
ships·catapult with hangars for four air­
craft on each side of the fore funnel, the 
cranes for handling both aircraft and 
boats being stepped on the after super· 
structure. Between the end turrets, there 
is a belt of 16-inch armor, tapering to 15-
inch, reaching up to the main deck, and 
over 14,000 tons of armor have been 
distributed over the sides and decks.  Un­
official reports credit a speed of 30 knots 
with 130,000 horsepower. 

This class will be retained in European 
waters when they are commissioned in 
1 940 and 1941. 

IN their four vessels of the Richelieu 
class, the French have retained the 

characteristics of the previous Dunkerque 
( 26,500 tons, eight 13·inch guns ) ,  en­
larging the hull to the 35,000 ton limit in 
order to carry eight 15·inch guns. These 
are in two widely separated turrets for­
ward, in each of which are two pairs of 
guns separated by an armor bulkhead 
-a disposition permitting a heavy con­
centration of fire forward and just abaft 
the beam but powerless to engage an ene­
my on the quarter or astern. Although 
this is admirable as an offensive dis­
tribution of turrets, experience during 
maneuvers with the British Nelson and 
Rodney has demonstrated its dangers, 
and in a nmning fight with the enemy 
astern these ships were unable to return 
fire. 

The 15 6·inch guns which will form 
their secondary armament are in five 
triple turrets, two on each side and one 
on the center·line over the hangar aft. 
Between these are twin 3 .9·inch anti­
aircraft guns and a larger number of 
smaller sky guns are distributed over the 
superstructures. Four planes are stowed 
in the hangar which extends onto the 
quarter deck, with two catapults. 

Nothing so imposing as the bridge­
tower has ever been erected on any war­
ship.  As now contemplated, it will be a 
huge, almost triangular, structure with 
the blunted apex forward carrying a 

crown of range· finders. In the British 
King George V, the tower contains the 
conning tower ; in the French Richelieu, 
this is seen rising through a two-decked 
bridge at its forward base. In the draw­
ing, note the searchlights on control 
towers abreast the funnel and the curious 
pagoda of controls, aft, from which aris­
es the main mast. 

The total weight of armor is j ust over 
15,000 tons, the heaviest proportion to 
displacement yet assigned to any capi­
tal ship so far as is known. From the 
forward turret to the after 6 ·inch triple, 
the belt is 16·inch with 9-inch contin­
uations to bow and stern ; turrets are 
16·inch face and 14-inch side armor ; and 
the upper and lower armor decks total 
8 inches-a truly wonderful carapace 
against vertical attack! With but six 
high-pressure boilers, the horsepower is 
155,000, giving a speed of 30 knots and 
more ; the funnel so close to the tower 
is likely to prove troublesome in a fol­
lowing wind. The Richelieu will be ready 
in 1 939, the Jean Bart in 1 940, and 
Clemenceau and Gascogne in 1941.  

The present rapid increase in the Ger­
man Navy is now of especial interest in 
America as the Chancellor aims at re­
gaining the former colonies of the Reich 
which would allow for the development 
of naval bases on the west coast of Africa 
within striking distance of the American 
continent. In the event of a successful 
campaign in Europe, this aim might be 
achieved, in which case an alliance with 
Japan would consolidate the German 
plans to extend her interests in South 
America.  For the present, there is an 
agreement by which the Reich limits the 
construction of surface vessels to 35 per­
cent of the British Navy with an elastic 
interpretation as applied to the subma­
rine arm. But Germany has learned by 
experience that in a short war she would 
not need to have command of the sea so 
far as surface ships were concerned ; a 
big and efficient submarine fleet would 
play more havoc with the British Em­
pire than a ratio of more than 35 per­
cent of battleships and cruisers. And 
present·day German strategy does not 
aim at keeping a great fleet standing by 
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in North Sea harbors for coast defense 
purposes. Her new capital ships are to 
be sent out in company with carriers and 
cruisers to prey upon shipping, and the 
main problem of the British battle fleet 
will he to try to prevent such forces from 
slipping through the northern exits from 
the North Sea in fog and darkness. 

For this reason she has given her 
Scharnhorst and Gneisenau, just com· 
pleted, a speed of 27 knots, and aims at 
30 knots or more in the 35,000 tonners 
now building. Both Germany and Italy 
are responsible for introducing high 
speed into battleships, thereby greatly 
increasing their size-as speed demands 
length unless power is to be increased 
out of all proportion to displacement­
their cost, and their individual asset 
value. The first of these 35,000 tonners, 
the Bismarck, was launched about four 
months ago and the second, the A dmiral 
von Tirpitz, on April 1 ;  the third was 
laid down last year ; and a fourth is 
projected and likely to be commenced 
during 1939. They will be 792 feet long 
-40 feet longer than the American and 
British designs-with the colossal beam 
of 1 18  feet and only 26 feet mean draft 
to allow for shallow North Sea work. 
Such a beam means immense docks but 
will permit of under·water subdivision 
never before attempted, which should 
give near·immunity to torpedo attack. 

Under the Versailles Treaty, the big. 
gest gun permitted in the German Navy 
was 11 inches on a displacement limited 
to 10,000 tons. These restrictions pro· 
duced the famous Deutschland class, able 
to outsteam all battleships and outgun 
all cruisers. In the two Scharnhorsts, j ust 
completed, displacement was raised to 
26,500 tons to provide adequate · protec· 
tion for a hull carrying nine l 1 -inch guns 
as a main armament. Hence they will be 
able to work in concert with the Deutsch· 
lands and utilize the guns already built. 

In the new 35,000 tonners there was 
no question of following the British ex· 
ample with 14- inch guns, and in a single 
step the Marine Amt decided to go one 
better than the King George V class now 
building. There will be two turrets fore 
and aft carrying 15-inch guns with 12 
6-inch guns amidships in four twin· and 
four single·gun positions. Fourteen 4.1 -
inch anti·aircraft guns are to be spaced 
a deck higher, six aside amidships and a 
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pair aft firing over the third turret. This 
arrangement makes for an undue con· 
centration of small guns around the base 
of the funnel, where they are extremely 
vulnerable ; it is possible that the catapult 
will be moved to the quarter deck to 
allow for more generous spacing of the 
smaller guns. 

The Germans favor a moderate free· 
board with a marked sheer towards the 
bows, and are "small· target" ships. Gear­
ed turbines, in combination with Diesels 
and very high pressure boilers, allow for 
a single funnel with a broad trunk base 
around which is built a searchlight plat· 
form serving as a support to a light 
tripod pole mast for the radio aerials. By 
keeping the rig forward of amidships, 
the anti·aircraft guns have unobstructed 
arcs of sky bearing, which is really only 
evident upon observation from the decks 
of the Scharnhorst or Leipzig. 

No details as to protection are avail· 
. . . .. able, but it may be taken for granted 

that the armor allowance will be as gen· 
erotlS as in their contemporaries and fully 
utilized to the last ton and maximum ad­
vantage. 

After considerable delays, Italy's first 
modern battleships, the Littorio and Vit­
torio Veneto, will be ready for sea this 
summer and their trials will be watched 
with considerable interest as their en· 
gines are designed for 160,000 horse· 
power-the highest ever installed in war· 
ships barring the U.S.S. Saratoga and 
U.S.S. Lexington. This power is intended 
to realize 32 knots, and Parsons geared 
tur bines have been installed instead of 
the Belluzzo type fitted in battleships reo 
cently reconstructed. Such a speed makes 
the category of "battle cruiser" super­
fluous, and is in keeping with the very 
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The German 35,000 tonners, now 
building, have immense beam and 
massive protection. Absence of main 
mast permits anti·aircraft cross·fire 

France's "Richelieu" has two quad. 
ruple turrets of I S·inch guns. N ote 
great conning tower surrounded by 
bridgework, and huge tower mast 
supporting the control p ositions aft 

high rates of steaming recorded by post­
war Italian cruisers and destroyers. 

The four ships of the Littorio class are 
774 feet long with a beam of 103 feet and 
a mean draft of 28 feet, giving the stand­
ard displacement of 35,000 tons common 
to all the battleships under review. The 
three turrets house triple 15 -inch guns, 
and at the four corners of the superstruc­
ture are smaller triple 6-inch turrets, with 
three pairs of 3.5-inch, anti·aircraft guns 
between them. Twenty smaller sky guns 
are carried and may be seen nested on 
the turret crowns and hangars. With such 
an armament and speed, there has had to 
be some sacrifice in protection so that 
the main belt is reduced to 9 to 12- inch, 
and the turret and deck armor should be 
proportional to this. 

The foremast is  a cone crowned by the 
big range-finder and surrounded by 
bridgework, with an unusually heavy 
tripod aft carrying searchlights and anti­
aircraft guns ; abreast the fore funnel are 
the hangars, with catapults along the 
edge of the boat deck amidships. Italian 
constructors now favor two funnels when 
possible, as a bad hit on a single stack 
would seriously affect furnace draught 
and these two ships, with the Roma and 
Impero now on the stocks, will have the 
same general profile as the four recon· 
structed Cavours, the funnels being of 
unequal height with cutaway black caps 
which are said to assist in keeping the 
fire control clear of smoke in a follow­
ing wind. 

Presumably intended for hit-and·run 
operations, the four ships of the Littorio 
class will present a very serious problem 
in the Mediterranean although it is 
anticipated that Italy will depend upon 
small craft rather than expose her bat­
tleships to the risks of a fleet actio

·
n. 



How METALS RELAX 
Research Engineers Demonstrate that Met­

als Stretch and Lose Their Grip with Tin1e 

and High Temperature 

S TEEL bolts and rivcts crcep and re­
lax, research engineers have reported 
at the conclusion of a three-year in­

vestigation at the Westinghouse Research 
Laboratories. 

The investigators have invented an au­
tomatic relaxation machine which deter­
mines within a few hours how much 
metals will relax in many years. Engi­
neers A.  N adai and J olm Boyd have been 
heating, stretching, and "relaxing" cop­
per and steel to discover how and why 
bolts eventually lose their grip under 
high temperatures. 

over a period of ten years. 
When a bolt is tightened 

into place, it is actually 
stretched in the tightening 
process since a stress some­
times as high as 60,000 
pounds to the square inch 
is  applied. While held in 
this position the bolt is not 
permitted to contract but its 
stress gradually decreases ; 
that is, the bolt relaxes its 
hold in time: 

This habit of metals to relax has long 
been a problem in great steam turbines 
where heat is converted into power to run 
the machines of the modern world. The 
problem comes closer home to the aver­
age person when the garage man finds 
that the bolts in the motor head of his 
automobile are loose. The unseen cause 
of the loosening is creep and relaxation 
resulting from the heat of the automo­
bile engine-two phenomena characteris­
tic of all metals, particularly at elevated 
temperatures. 

Consider a spring as an­
other illustration. When it 
is stretched out and released, 
it springs back to its normal 
position. But if the same 
spring is stretched and then 

Examinati on and adjustment of electrical con­
tacts of the unique aut omatic relaxation machine 

"So far as we know, there exists no 
metal which does not display this de­
formation characteristic," observed DL 
Nadai .  "If sufficient time is allowed, all 
metals and any other solids will creep or 
deform under continuous loads, even at 
low room temperatures." 

When an engineer designs a steel 
bridge, he can calculate the stress and 
8trength of the steel and know how his 
bridge will be able to carry a definite 
load 100 years from now. But when an 
engineer designs a steam turbine, he 
must take the effects of heat into consid­
eration because the temperature will de­
termine the effective life of his machine. 
Temperatures have steadily climbed up­
ward in modern steam turbine applica­
tions until today the steam pipes of a 
turbine in a modern central power sta­
t ion start t.o glow at heats of more than 
1000 degrees, Fahrenheit. 

But if the steel used does not creep 
more than one one·hundred-millionths of 
an inch during every hour of the life of 
the steam turbine, the engineer is satis­
fied that its life expectancy will meet 
present practical requirements. This 
"permissible" amount of creep figures 
out to be one one-thousandth of an inch 

heated at a high temperature, it will not 
spring all the way back to its original 
position. It has been permanently de­
formed and its elastic strain has been 
gradually transformed into a permanent 
plastic strain or deformation. 

The investigators used copper bars in 
attempts to discover the secrets of relaxa­
tion. They selected copper for the first 
tests beca use of its importance in elec­
trical machinery and its purity as a 
metal. They loaded the test pieces with 
weights, maintained the tempC1"ature in 
the room at 77 degrees, Fahrenheit, and 
charted the amount of stretch. 

NEXT, identical test bars were placed 
. . in a relaxation machine where, this 

time, the load was automatically light­
ened to maintain the bar at a constant 
length. It was discovered that the results 
of the creep test and the relaxation test 
could be closely correlated. Thus it is 
possible to predict the rapidity of cop­
per's relaxation at room temperature by 
studying the creep, or vice versa. 

At room temperature, copper will hold 
its own for a good many years without 
appreciably losing its grip. On the basis 
of these tests, the investigators calculated 
that a copper bar starting with a stress 
of 19,850 pounds to the square inch 
would relax only to 12,600 pounds of 
stress in a 20-year period, provided the 
temperature did not exceed 77 degrees. 

But at a temperature of 350 degrees, 
Fahrenheit, copper would relax from 
19,200 pounds strcss to 2000 pounds dur-

ing this same period. The relaxation was 
so rapid that the test bar would be un­
loaded perha ps after a few minutes if the 
temperature were shot up to 500 degrees, 
Fahrenheit. 

Even steel, much harder than copper, 
would relax 60 percent from an initial 
stress of 1 1 ,750 pounds if maintained at 
a temperature of 850 degrees for 20 
years, the tests disclosed. 

Several additional experiments showed 
that by frequently retightening a steel 
bolt when it became loose, it was possible 
to strengthen it and increase its resist­
ance to relaxation. 

These discoveries have convinced Dr. 
Nadai that "our engineers must find the 
new laws" underlying the phenomena of 
creep and relaxation, "if the engineers 
are to continue their steady advance in 
making steam turbines ever more effi­
cient power producers ." He pointed out 
that "the theory of elasticity i s  the base 
of all engineering design 'now taught in 
the schools, but no adequate theory of 
creep yet exists." 

Both men expressed confidence that 
the invention of the automatic relaxation 
machine is a step toward creation of such 
a theory. The apparatus is so designed 
that a metal tcst sample is weighted by a 
spring which is stretched by a worm drive 
connected to a motor. While an electric 
furnace heats the test piece, sensitive 
electric contacts operate the motor to 
adj ust the load and maintain the sample 
at a constant length despite the stretch­
ing of the metal. 
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CONTROLLING 

The first step in the process i s  the pouring of  
a sample from the molten metal into  a hand m o l d  

THE method by which astronomers 
discovered helium on the sun before 
it was known to exist on the earth 

has been put to work to help make better 
alloy iron and steel in the Ford Motor 
Company's foundry. The method is spec­
trographic analysis, and it enables the 
metallurgists to know that each "heat" 
of the metal is right before it is poured. 

The new analytic method has been in 
opcration long enough to show that it 
is both faster and more accurate than 

The tiny casting is quickly c�lOled and removed from 
the mold, and a complete record then m a de of it 

The third step in the process : The sample is sent for a 
ride through a 1 600-foot pneumatic tube to the laboratory 

the chemical method it supplements. It 
quickly shows the important elements in 
each heat and the proportions of  each. 
This permits closer control over the 
molten foundry iron and steel, and means 
that uniform quality is constantly main­
tained. 

Asked to explain the basis of the 
method, one of the metallurgists pointed 
out that salt thrown on a flame causes it, 
because of the sodium it contains, to 
burn with a yellow color. 

"When burning, each of the other ele­
ments has a characteristic color, al­
though many of these colors are invisible 
to the human eye," he said. "To be able 
to 'see' the colors-and in that way iden­
tify the metals in an alloy-we burn the 
alloy in a spark-gap and, with a prism, 
break up the light it gives off into a 
'rainbow,' or series of spectral lines. 
We photograph this pattern of  lines. By 
studying the photograph we learn what 
metals are present in the alloy. By 
measuring the density of the lines by a 
very delicate micro photometer we can 
tell the proportion of  each element-" 

For routine analysis in the Ford 
foundry, a foundryman pours a special 
little casting which is sped about 1600 
feet to the spectrographic laboratory in 
a pneumatic tube like those used in de­
partment stores to transfer change. A 
laboratory assistant grinds one end to 
make it bright, and inserts the sample in  
the 40,000-volt spark-gap. 

After one end of  the sample has heen ground in the laboratory, it 
i s  placed in a 40,OOO-volt sp ark gap,  has  i ts  spec trum snapshotted 

356 



THE 
Complete Analysis of Industrial Iron, Steel by 

Spectrographs . . .  Made During the "Heat" in Few 

Minutes ... Necessary Alloying Elements Then Added 

Light from the spark-gap goes into the 
spectrograph, where the prism breaks it  
up into the spectra mentioned above_ The 
photograph is quickly developed and 
then analyzed in the micro photometer, 
which was especially developed, by an 
application of the "electric eye" prin­
ciple, for the work. Within 10 minutes, 
or even less, from the time the sample is 
poured, the report has been sent back 
through the pneumatic tube to the 
foundry foreman_ He then orders silicon, 
chromium, copper, molybdenum, manga­
nese, or nickel added in j ust the quanti­
ties needed to bring that heat precisely 
up to specifications_ Then it is poured_ 

IN addition to close control of quality, 
the spectrographic method opens up 

new avenues for research into the char­
acteristics of metals. It also gives the 
metallurgists a swift method for identify­
ing unknown elements in a mixture and 
performing similar j obs which are often 
extremely tedious by chemical methods 
of analysis. 

As done in the Ford spectrographic 
laboratory, nine samples may be ana­
lyzed simultaneously for six different 
elements, a total of 54 quantitative de­
terminations, all in a few minutes. The 
great value of this speed, in a foundry 

that pours several hundred tons of cast 
iron and cast alloy steel a day, is obvious.  

Practical application of the spectro· 
graphic method to routine control of 
foundry output was the work of Messrs. 
H. B. Vincent and R. A. Sawyer of the 
department of engineering research of 
the University of Michigan. Its first 
foundry application was in the Campbell, 
Wyant & Cannon Foundry at Muskegon, 
Michigan ; and experience gained in the ' 
operation there, dictated the changes and 
improvements incorporated in the Ford 
spectrogra phic laboratory. It is the 
world's most advanced laboratory. 

Of  particular interest to photographic 
fans is the method used for drying the 
plates on which the spectral lines are 
photographed. Time for processing the 
plates, of  course, must be held to a mini­
mum if the speed of the method is not 
to be largely lost in the dark room. A 
high-contrast, fine-grain plate is used. 
After a quick trip through the develop­
ing and fixing tanks it is rinsed in dis­
tilled water, making sure no minerals 
which might affect the density of the 
spectral lines remain. It then is dried in 
about 30 seconds in a special "toaster" 
consisting of an electric heating element 
and a blower, and sent to the micropho­
to meter for analysis. 

Light from the spark is  sent into a spectro­
graph which contains a photo graphic plate 
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Pel"Centa ges of elements are quickly computed and 
a report sent to  the foundry to guide the foreman 

The spectro graphic plate i s  then 
examined in a m icrophotometer 



Professor Einstein at home in his study 

(Part One ) 

The Special Theory 

TWENTY years ago, the world, emerg­
ing from that cataclysm in whose 
dark shadow it is  even yet engulfed, 

was electrified by the predictions of a 
scientific theory of unparalleled bold­
ness, the general relativity theory of 
Albert Einstein. Hailed as a revolution­
ary theory, in a field in which heterodoxy 
then seemed to entail no objectionable 
sociological implications, it constituted 
for many a pleasant escape from the 
war's sordid aftermath of recrimination 
and disillusionment. Public interest in 
relativity and its s pectacular astronom­
ical consequences was heightened by the 
journalistic fable that there was, accord­
ing to its author, but a handful o f  spe­
cialists capable o f  understanding . the 
theory-a fable branded by Einstein him­
self as  one "invented as a consolation for 
those too lazy to think ! "  A hundred 
books and a thousand articles-a good 
maj ority designed Jor the consumption 
of "the man in the street"-were written 
before public interest waned in favor of 
Tutenkhamon and things Egyptian, a fad 
more easily adaptable to the fashions of 
accoutrement and coiffure. 

But those who followed more closely 
the development o f  the general theory of 
relativity knew that behind it lay Ein­
stein's 1905, or s pecial, theory-the his­
torical, if not the logical, background of 
the more spectacular theory of gravita­
tion. In many ways of greater importance 
for the general body of physical knowl­
edge, the special theory was the logical 
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RELATIVITY -
outcome of decades of con­
flict between the classical 
mechanics and the growing 
body of optics and electro­
magnetic theory. Strange as 
it seemed at first, with its 
surrender of  the concept of 
absolute simultaneity, it un­
derwent a steady develop­
ment and clarification in 
the decade following its in­
ception. The striking para­
doxes to which it gave rise, 
most illuminatingly resolved 
during this period by the 
r e v o lutionary s p ace-t ime 
geometry associated with the 
name of its distinguished ex­
ponent Minkowski, seem to 
have attracted but little at­
tention outside the circle 
of scientists who concerned 
themselves with fields di­
rectly affected by the theory. 
By 1918 the special theory 

was firmly established on the solid base 
of experimental findings, and, although 
logically independent of the general the­
ory, it was thoroughly incorporated as 
a special case into the latter more em­
bracing doctrine. It, too, then came into 
its share of general interest, especially 
in view of its renunciation of the abso­
lute time so universally employed by its 
predecessors, and the paradoxes-such 
as that of the traveling twins-to which 
this renunciation gave rise. 

What, then, has been the fate of these 
two theories during the past two dec­
ades-the special theory itself, and the 
more inclusive theory o f  gravitation ?  
What o f  the speculative theory o f  the 
"expanding universe," which has been 
grafted onto the general theory during 
this time ? And what credence is to be 
given the vitriolic attacks launched re­
cently on the theory and its author by 
those fanatics who would reform phys­
ical science along the lines laid down by 
political or racial dogma ? To answer 
these questions and, more, to follow the 
unfolding of these theories during the 
past 20 years, is the purpose of this 
article. Let us begin with a review of de­
velopments in the s pecial theory, as the 
question of its validity is quite inde­
pendent of the validity o f  the later gen­
eral theory-although the converse of 
this statement is not true. 

First, we consider the status of the 
historical Michelson-Morley experiment, 
which has undoubtedly served, more than 
any other single experiment, to initiate 
that train of thought which was to cul-

minate in the special theory of  relativity. 
As pointed out by Maxwell in 1878, if 
light is propagated through a station· 
ary ether with a constant velocity, then 
the motion of an observing apparatus 
through this medium should give rise to 
optical effects which would, in principle 
at least, enable the observer to determine 
his velocity with respect to the ether­
light should under these circumstances 
take longer to travel a given distance 
down the ether stream and back than to 
travel the same distance across and back, 
a discrepancy which should be observ­
able with the aid of a suitably designed 
apparatus for the detection of interfer­
ence between the two re-united beams. 
And, since the Earth is traveling around 
the sun with a speed of 30 kilometers per 
second, in the most unfavorable case its 
maximum velocity relative to the hypo­
stacized ether must be at least this 
large-unless the ether is substantially 
entrained by the matter composing the 
Earth, in which case there would be great 
difficulty in explaining the well-known 
phenomenon of aberration of light from 
the stars. In spite of the minuteness of 
this "second order" effect-depending 
only on the square (v I c) 2 of the ratio of 
the velocity v of the observer to the veloc­
ity c of light-its detection seemed well 
within the range of observational tech· 
nique. Experiments on this effect at the 
Case School of Applied Science in Cleve­
land, carried out by Michelson and Mor­
ley in 1887 and by Morley and Miller 
around 1905, failed to reveal this pre· 
dicted effect ; their results were, at the 
beginning of the period covered in this 
report, generally taken as  a confirmation 
of the theory of relativity, according to 
which there should be a null-effect. But 
in 1925 D. C. Miller announced that a 
careful repetition of. the experiment on 
Mt. Wilson showed, not the predicted re­
sult, but one which he could explain only 
by assuming that th� solar system was 
moving some 200 kilometers per second 
through the light-bearing medium, and 
that this medium was entrained by the 
Earth to such an extent that the relative 
velocity in the interferometer house on 
Mt. Wilson was reduced to a mere 10 
kilometers per second. As such an effect 
would be extremely difficult to explain 
by a modification of the classical theory, 
and presumably impossible on the rela· 
tivity theory, the question of its existence 
became of great importance. 

TATER experiments by Kennedy and 
L Michelson on Mt. Wilson and Joos 
in J ena failed to show the effect, although 



20 YEARS AFTER 
An Evaluation of the Achievenlents of the Special 

and General Theories of Relativity During the 

20 Years which Have Elapsed since the First Direct 

Ohservational Test of the General Theory 

By H. P. R O B  E R T S O N, Ph.D. 
Professor o f  M a the m a t i c a l  Phys i c s ,  Princeton U n i versity 

the apparatus employed by the former 
and the latter should have been capable 
of detecting a relative velocity of as lit­
tle as one kilometer per second ! Miller's 
suggestion that this null-effect might be 
explained . by assuming that the more 
substantial housings in which these ex­
periments were performed might be re­
sponsible for a further entrainment of 
the ether, seems untenable in view of the 
most simple and ingenious experiment 
performed by Hammar of Idaho in 1934_ 
Hammar reasoned that such an explana­
tion would lead to an easily detectable 
"first-order effect" ( depending on the 
ratio vic itself ) if one arm of the inter­
ferometer were encased in a heavy tube ; 
with such an apparatus, capable of show­
ing a differential entrainment of one 
kiloqleter per second, no such effect was 
observed. That the highly mystifying ef­
fects predicted by the Englishman Hicks, 
Cartmel of  Montreal and others, due to 
imperfect alinement of the apparatus, 
are in fact spurious was shown by the 
more cOll1plete analysis published by 
Kennedy in 1 935. The bulk of the evi­
dence is thus directly in favor of the 
null-effect, and hence indirectly in favor 
of the relativity theory, although a com­
pletely satisfactory explanation of the 
outstanding exception, the Miller experi­
ments, has not to date been given. One

' 

interesting possibility which has been 
suggested is that Miller did not ade­
quately allow for magnetostriction, due 
to the action of the Earth's magnetic field 
on the interferometer base, but to my 
knowledge no independent analysis of 
the data, with this feature in mind, has 
been carried through. 

A DIRECT confirmation of the valid­
ity of the second order term in the 

relativistic expression for the Doppler 
effect was announced last spring by H. E. 
Ives of the Bell Laboratories. By an in­
genious arrangement of mirrors Ives was 
able to observe the Doppler shift in an 
oncoming hydrogen beam, and at the 
same time the shift due to the recession 
of the same beam ; on comparing the cen-

ter of gravity of these two shifted beams 
with the un displaced line, the predicted 
term was verified, although the displace­
ment was j ust about at the limit of the 
resolving ppwer of the optical system. 

Surprisingly enough, the keen analysis 
earlier last year by Zahn and Spees, of 
Ann Arbor, of  the fundamental experi­
ments of the German physicists Buch­
erer and Neumann, long accepted as 
establishing the relativistic variation of 
mass with velocity, shows that they actu­
ally prove little more than an increase 
of mass, as the resolution in these older 
.experiments is too poor to give quanti­
tative results_ Because of the general 
belief in the validity of these original 
experiments, little, if any, advance in this 
direction has been made since their per­
formance--with the result, as empha­
sized by Zahn and Spees, that "in view 
of the fundamental importance of such 
experiments it seems that much is left to 
be desired." It is to be hoped that this 
challenge will soon be met, and that, with 

. the aid of modern technique, we shall 
obtain a surer knowledge of this effect 
for particles of high velocity. 

Another result skirted upon by electro­
magnetic theory, and more definitively 
expressed by relativity, is the equiva­
lence of mass and energy. This effect, 
which has long been speculated upon as 
a possible-perhaps the only possible-­
source of stellar energy, has been em­
ployed as one of the most important the­
oretical tools in the recent developments 
in nuclear physics. The consistency of 
the modern table of atomic weights, usu­
ally given to four places after the deci­
mal point, under nuclear transformations 
may be regarded as a most valuable in­
direct confirmation of this equivalence. 
This growing body of knowledge gives 
great promise of yielding an evolution­
ary interpretation of  the main features 
of the Russell diagram relating the 
luminosity of a star to its type-a 
promise the fulfillment of which has 
been materially furthered

' 
by the re­

cent work of Bethe of Cornell, and 
of  Gamow and Teller of George Wash-

pROFESSOR Einstein pub-
lished his special theory of 

relativity in 1 905, but the public 
did not discover it. He published 

. his general theory of relativity 
in 1915, but the 'World was pre­
occupied with its Futile Quarrel 
and a gain failed to give notice_ 
An eclipse of the Sun that took 
place on May 2 9, 1 91 9, first fo­
cused press and public's thoughts 
strongly on relativity, because 
this afforded the first actual 
observational check on the gen­
eral theory. This present month, 
20 years after that pivotal date, 
is chosen to offer our read­
ers an estimate of  the present 
status of relativity. The author 
has specialized in this branch of 
mathematical physics.  

-The Editor 

ington. Thus the former would consider 
the stars of the "main sequence" as fed 
by the energy liberated on the combina­
tion of protons and electrons into an 
a-particle, the by-product of a lengthy 
chain of nuclear reactions involving 
carbon and nitrogen. 

Finally, the greatest single triumph 
of the special theory during the past 20 
years is its immense importance for the 
theory of atomic structure. At the begin­
ning of this period it was employed, with 
great success, by Sommerfeld of Munich 
to explain the observed fine structure of 
the hydrogen spectrum. This was fol­
lowed by the seven lean years prior to 
the development of modern quantum 
mechanics, in which the attempt to ex­
plain the structure of other spectra was 
frustrated in large part by the fact that 
the alkali doublets, whose separation was 
of the same order of  magnitude as this 
relativistic effect, could for other com­
pelling reasons not be so interpreted. 
The resolution of this dilemma by the 
semi-empirical introduction of  the elec­
tron spin, by the Dutch physicists Dhlen­
beck and Goudsmit, and the derivation 
by Dirac of Cambridge of the spin from 
accepted principles of quantum and rela­
tivity theories alone, constitutes one of 
the greatest chapters in atomic theory. 

IN view of  these developments one may 
say that at present the special theory 

of relativity is one of the most thoroughly 
accepted and most firmly established 
doctrines of modern physics. It has per­
meated the fields of mechanics, electro­
magnetism ( including optics ) and atom­
ic physics ; while it may appear desirable 
to have further direct checks on the 
validity of  its mec�anical aspects, a devi­
ation from the predicted effects would 
constitute a most puzzling-and, at least 
temporarily, distressing-jolt for mod­
ern physics . 
. ( Part Two-The General Theory-will 

appear in July ) 
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lliILROADING'S LATEST CHAPTER 

One of the two identical units of the new Union Pacific Steam·electric locomotive. 
Units may be operated separately or together. Note the engineer's high perch 

STEAM is riding the rails in a new 
manner ! 

Instead of directly driving the 
wheels, as it  has done in  reciprocating 
steam locomotives for the past century, 
steam has been harnessed to function at 
increased temperature and pressure 
through small but amazingly powerful 
turbines installed in a locomotive. And 
the turbines-little brothers to those in· 
stalled in modern power plants through· 
out the country-rotate generators to 
furnish the energy for electric motors to 
drive the locomotive. 

This is the radically new steam·electric 
locomotive built by the General Electric 
Company for Union Pacific's fast pas· 
senger service between Chicago and the 
Pacific coast. It can haul a 12·car passen· 
ger train over the 2.2 percent grades en· 
countered on that run and will operate 
safely at speeds up to 125 miles per hour. 
It will do twice the work of the conven· 
tional steam locomotive for the same 
amount of fuel. The first locomotive of its 
kind in the world, the steam·electric 
locomotive introduces another type o f  
motive power to  rail transportation, and 
opens a new chapter in the romance· 
studded history of American railroading. 

Just ten years more than a century ago, 
Horatio Allen, who had been at the throt· 
tIe of the Stourbridge Lion on its first 
trial run in this country, summed up a 
report to the South Carolina Railroad on 
the respective economies of steam loco· 
motives and horses with the following 
words : 
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"There is no reason to expect any rna· 
terial improvement in the breed of 
horses, while in my j udgment, the man is  
not  living who knows what the breed of 
the locomotive is to place at command." 

The "breed" of the locomotive '  has 
certainly lived up to and far outdis· 
tanced the possibilities foreseen for it 
by Allen. And his comment is still true 
of any type locomotive in  service today. 

STEAM transportation, introduced to 
this country by the imported English 

Stow· bridge Lion in 1829, still provides 
the mainstay of motive power for the 
American railroads. Of the 45,000 loco· 
motives now in service in our country, 
all but a small percentage of them are 
of the reciprocating steam type. Since 
the De Witt Clinton hauled its first train 
on August 9, 1831 over the 17  miles be· 
tween Albany and Schenectady in the 
time of one hour and 45 minutes, con· 
tinuous development and improvement 
of the steam locomotive has been taking 
place. 

It was not until 1895 that a new type 
of motive power appeared on the scene 
to challenge the reign of steam in rail 
transportation. In that year the Balti· 
more and Ohio began operating the first 
standard railway electric trunk line. At 
the time there were many who predicted 
the electric locomotive would soon reo 
place the then well· established steam 
locomotive. But it soon became appar· 
ent that the electric locomotive could be 
used economically only where there was 

sufficiently heavy main line traffic to j ust­
ify the expense of erecting and maintain· 
ing a costly overhead power system. 

Steam's latest important competitor 
came along in 1934 in the form of the 
Diesel·electric locomotive and Diesel rail­
car. In that year the Chicago, Burlington 
and Quincy Railroad put its lightweight, 
articulated Zephyr into service between 
Kansas City, Omaha, and Lincoln. In a 
short time, the Diesel·electric locomotive 
became synonymous with speed and mod· 
ernity in rail transportation. The sleek, 

Interior of the cab showing simplic. 
ity of controls and operator's chair 

richly appointed Pullmans and passen· 
ger coaches which were flashed across 
the country by Diesel·electric locomo· 
tives quickly captured the imagination 
of the American public. Air condition· 
ing, introduced at about the same time 
and included as standard equipment on 
all of the newly built Diesel·electric 
trains, made them ever more popular. 
Here· was real competition for the time· 
honored iron horse ! So real was it, in 
fact, that immediate steps were taken to 
maintain the prestige of the steam loco· 
motive. 

In 1935, two streamlined steam loco· 
motives were produced to pull the "Hia· 
watha" trains between- Chicago and Min· 
neapolis at greatly increased speeds. Now 
streamlining has become the fashion in 
steam as well as Diesel·electric locomo­
tives, and of the 43 streamlined locomo­
tives produced in 1 938, 25 were steam ; 
18 were Diesel-electric. 

The biggest advantage of the Diesel 
is its high availability. It can be main­
tained in continuous service for longer 
periods than the steam locomotive with· 
out stops for rest and overhauling and 



J U N E  . 1939 S C I E N T I F I C  A M E R I C A N  

Steam and Electricity Co-Starred . . .  New Locomo­

tive Has Advantages Over Present Motive Power 

. . . Thermal Efficiency High . . . Unique Features 

By C. P. F I S H  E R, Jr. 

can travel greater distances without stop­
ping for fuel or water. The cost of Diesel 
operation will not exceed two thirds of 
that for an equivalent steamer. 

But initial cost still favors the steam 
locomotive. It costs only one quarter to 
a third the delivery price of a Diesel­
electric of equal power and speed. The 
Diesel, however, has greater tractive ef­
fort at low speeds. For that reason it has 
become extremely popular in switching 
service on railroads and in industrial 
plants. 

No comparison is available as yet on 
the operating or maintenance costs of 
the new steam-electric and Diesel·electric 
types of locomotives, but it is expected 
that those of the former will be lower. 
The steam-electric locomotive has its fuel 

One of the two main drive turbine 
and gear units being assembled 

o 

fed into a fire box rather than into a 
combustion engine and for that reason 
can burn a very low·cost petroleum, 
known as "bunker C" oil. 

In essence, the steam·electric locomo­
tive combines the inherent advantages of 
both the reciprocating steam locomotive 
and the straight electric locomotive, plus 
the reliability, efficiency, and compact­
ness of the steam turbine, a prime mover 
proved beyond a doubt in thousands of 
central stations. The steam turbine has 
no reciprocating parts, no lubrication dif­
ficulties, and when properly applied is 
most efficient in the use of fuel. It is this 
combination of the proved advantages of 
the steam locomotive, the electrical loco· 
motive, and the steam turbine which 
makes the steam-electric locomotive most 
interesting_ 

DISCUSSIONS of  plans for building 
the steam-electric locomotive were 

taking place even before the Diesel·elec­
tric locomotive loomed as a factor in the 
transportation industry. Space limita­
tions presented one of the principal prob­
lems in building the steam-electric loco· 
motive . A steam turbine for a power 
plant might sprawl out to any reasonable 
proportions, but there were definite limit­
ations in building one to generate power 
in a locomotive. Locomotives' dimensions 
are restricted because of clearance re­
quirements of bridges and tunnels. 
Length cannot exceed that point at which 
flexibility for rounding curves is lost. 

The Union Pacific steam-electric loco­
motive consists of two identical units , 
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View inside the cab nose showing 
some of the train control equipment 

each 90 feet 10 inches long, weighing 
530,000 pounds, and rated 2500 horse· 
power. Each is complete in itself and may 
be operated individually as an inde­
pendent locomotive, or the two may be 
operated in multiple under the control 
of a single operator. As an incidental 
point of interest, this is the first time 
in the world that two steam.powered loco­
motives have been operated in multiple 
unit. 

The sides and roof of each unit are 
of sheet aluminum, eliminating unnec· 
essary weight, although the noses of the 
cabs are of ordinary carbon steel. The 
cab· frames are built of high-strength 
steel tubular members. 

Each motive power unit not only sup­
plies the rated 2500 horsepower for trac· 
tion purposes, but also supplies the pow­
er for auxiliary electric power through­
out the train, as well as the steam for 
heating the trailing coaches. 

The main turbine set of each cab is 
self·contained with high- and low-pres­
sure units mounted on a common base 

( Please turn to page 388) 

10 2 1  

o 
C ompact arrangement of the equipment in the new steam­
electric locom otive. By the numbers : 1 to  6, traction motors ; 
7-8, main generators ; 9, alternators ; 10,  exciter ; 1 1 ,  battery 
charging set ; 13, main ('ontrol contactors ; 14, hattery ; 16, 
Iwiler ; 18, hi gh-pressure main turbine ; 19, low-pressure main 

turbine ; 20, exhaust header ; 2 1 ,  air-cooled condensers ; 23 ,  
high level c ondensate tank ; 28, b oiler auxiliary set  tnrbine ; 30, 
c ompresso,-: ; 31 ,  train heating evaporator ; 33-, raw water tank. 
This concentration of equipment, unique in its conception, 
had t o  be ,·,wried out under rigid dimen si onal limitations 



SULFANILAMIDE AND SULFAPYRIDINE 
GREAT discoveries in chemotherapy 

are rare. For all the prodigious ef· 
forts spent in the attempt to dis­

cover drugs having marked action in 
germ diseases, today there are only a few 
great specifics, such as quinine for ma­
laria and the arsenical for syphilis. 

We must then regard recent progress 
in the development of powerful chemo­
therapeutic agents as the opening of a 
new era. Within less than four years, 
two chemical agents of outstanding value 
to medicine have been introduced. 

One, sulfanilamide, has gained estab­
lished application in treating, often cur­
ing, a number of acute infections caused 
by particular strains of bacteria-the 
so-called beta hemolytic streptococci of 
erysipelas, childbirth infections, blood 
infections ( septicemia ) , septic sore 
throat, meningitis. And it has revolution­
ized the treatment of gonorrhea. It may 
or may not turn out to be beneficial in 
certain types of pneumonia, though con­
servative investigators are doubtful. 

The other, sulfapyridine, a derivative 
of  sulfanilamide, already appears to 
rival, if not surpass, sulfanilamide's 
established values. Moreover, in severe 
infections caused by that most common 
pus-producing organism, the golden­
yellow staphylococcus, sulfapyridine has 
unique effectiveness. In pneumonia, de­
spite press and radio publicity, sulfa­
pyridine's future is unknown, though 
promising at present. English clinicians 
are far more optimistic. ' Yet the new 
rabbit and horse serums must remain 
the most effective pneumonia treatment. 

WHETHER or not pneumonia ther­
apy is  advanced through these new 

drugs, both of them are specifics of rare 
importance. The discovery of  sulfapyri­
dine so soon after the introduction of sul­
fanilamide indicates that in this group 
of chemical compounds we have mole­
cules exhibiting priceless physiological 
activity. Where one derivative of sul­
fanilamide is so potent, there must be 
other derivatives as powerful in their 
therapeutic action, not only against the 
bacteria already brought largely under 
control but against other' germs. Study 
of sulfanilamide and its kin molecules 
brought sulfapyridine. Further studies 
will probably give man additional weap­
ons against his subtlest enemies. 

The existence of the sulfanilamide 
( para-amino-benzene-sulfonamide ) mole­
cule was discovered in 1908, by dye 
chemists. In 1913, the possibility of using 
such dye molecules in chemotherapy was 
suggested, and a number of  these sub-
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Now that Enough Time has Elapsed to Permit Calm 

Estimate of These Newly Developed Drugs, How 

and Where do They Stand in the World of Medicine ? 

By B A R C L A Y  M O O N  N E W M A N  

stances were subsequently found to have 
limited value as anti-bacterial agents. 
In 1935, German scientists, guided by 
G. Domagk, determined that prontosil, 
which contains the sulfanilamide struc­
ture, is effective in streptococcus infec­
tions in mice. The use of prontosil was 

Some of the bacteria against which 
the new drugs m ake successful war. 
The bacteria are the tiny dots 

promptly extended to man, in clinics 
throughout the world. Finally, the most 
active fragment of prontosil was shown 
to be para.amino-benzene-sulfonamide, 
or sulfanilamide. Prontosil and a deriva­
tive, neoprontosil, however, do seem to 
have certain unique applications in this 
field, where sulfanilamide and sulfapyri­
dine are not quite so efficacious, and also 
are considered by most investigators to 
be as valuable in general as  the less com­
plex molecules. 

There are three forms of bacteria : 
rods, spirals, and globules-all micro­
scopic. The globules are cocci. Cocci 
which characteristically multiply so as to 
produce chains of globules are strep­
tococci. Staphylococci are those forms 
which reproduce so as to give rise to 
clusters of individual bacteria. 

Streptococci are man's worst bacterial 
enemies. They are found practically 
everywhere, hence are an ever· present 

menace. And they cause a greater va­
riety of infections than any other type 
of bacteria. The most dangerous strep· 
tococci are the hemolytic-those with de­
structive influence on the red corpuscles 
of the blood. Further, there are numer­
ous strains of hemolytic streptococci, the 
beta strain being outstandingly diabol· 
ical. Beta hemolytic streptococci cause 
septicemia ( "blood poisoning" ) ,  mas­
toiditis, acute tonsillitis, septic or epi­
demic sore throat, erysipelas (acute in­
flammation of the skin ) ,  scarlet fever, 
and several other pathological condi­
tions. Prontosil goes into history as the 
first drug to be effective against these 
bacterial invasions. Except in the case of 
scarlet fever, where serums are now 
available, no direct treatment, not even 
a partially beneficial serum, was known 
to medicine before prontosil and sul­
f anilamide. 

NEITHER sulfanilamide nor any re­
lated compound is "a three-day 

cure" for gonorrhea, which is caused by 
a coccus that characteristically multi­
plies so as to produce pairs of bacterial 
balls and hence is known as diplococcus. 
The new drugs are remarkably active 
here too, but weeks are always required 
for a cure-and a considerable percent­
age of the sufferers are not at all bene­
fited by the drug. Yet the therapeutic 
agents have no equal in their powerful 
action on this coccus. 

Such successful drugs as prontosil 
and its active fragment, sulfanilamide, 
stimulated feverish research among the 
world's pharmaceutical chemists. Hun­
dreds of sulfanilamide derivatives have 
been synthesized and tested on infec­
tions in experimental animals and on 
human beings in the clinic. Last year, 
the English medical scientist, L. E. H. 
Whitby, published a paper describing his 
experiments with 64 different molecules. 
Of these drugs, sulfapyridine showed 
unique promise, as  tested on infections 
in mice. Generally duplicating, if not 
surpassing, the beneficial activities of 
sulfanilamide, sulfapyridine in addition 
was proved strikingly effective against 
the staphylococcus, the pus coccus of 
boils, carbuncles, and most of  the other 
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common pus-producing bacterial inva­
sions. Sulfanilamide is practically value­
less in staphylococci invasions. 

Whitby's pioneer labors have been 
immensely extended. Sulfapyridine, if  it 
does not ultimately turn out to be too 
poisonous, is going to be used more and 
more against staphylococcus and may 
replace sulfanilamide in many treat­
ments, perhaps in gonorrhea therapy. 

In fact, both sulfanilamide and sulfa­
pyridine ( and, of course, closely related 
compounds, such as prontosil ) are high­
ly toxic. Any active drug is a potential 
poison, because its very activity is de­
pendent upon its power over life re­
actions. So toxic are these new chemical 
agents that the government forbids their 
sale without a prescription. And, as yet, 
sulfapyridine has not been released 
for general sale in drug stores, even if 
prescriptions were available. Use IS re­
stricted-wisely-to the lead­
ing medical experts. The ex­
perimental phase has not been 
passed. Great care is exer­
cised with sulfapyridine : ex­
perience has taught that the 
sufferer who treats himself 
with sulfanilamide is liable to 
kill himself. 

A TYPICAL view of the 
toxicity of sulfanilamide 

is that of Dr. Reuben Otten­
berg, of  the Mount Sinai Hos­
pital, New York City, who 
sums up his study of  hun­
dreds of cases in the New 
York State Journal of Medi­
cin e :  "We are dealing with a 
treacherous drug-one that 
h a s  e n o r m o u s  t h e r a p eutic  
value and therefore cannot be  
abandoned, which neverthe­
less, on rare occasions, due to 
idiosyncrasies which have as 
yet no explanation, may de­
velop the most destructive effects. In 
spite of  the rapid and brilliant cures 
which can usually b e  effected, the phy­
sician should not be tempted to give the 
drug for minor infections. Sulfanilamide 
seems to be most valuable against micro­
organisms which are rapidly spreading, 
are more or less free in the tissues, or 
are in the general circulation." 

Sulfanilamide and certainly sulfapyri­
dine are best administered to a patient 
who is  kept in the hospital, under close 
supervision. Almost daily observation is 
necessary, especially where the patient 
has not been hospitalized, and is liable 
to overdose himself against the advice o f  
h i s  doctor, or is liable to develop some 
sudden reaction. 

Reactions are numerous and varied. 
"Patients who are receiving sulfanila­
mide therapy," advises Perrin H. Long, 
of  10hns Hopkins, in The Pennsylvania 
Medical Journal, "should be warned 
against driving "automobiles because the 
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Right : Girls filling bottles with 
neoprontosil tablets. Prontos· 
iI,  neopl'Ontosil, sulfanilamide 
( terminal syllable pronounced 
"mid" in spite of spellin g ) , and 
sulfapyridine a.-e all closely reo 

lated compounds 

• 

Below : Filling vials with neo· 
prontosil solution, in glass·en­
closed hoods and under sterile 

conditions and surroundings 

dizziness and decreased mental keenness 
sometimes seen in the course of therapy 
with the drug render many individuals 
dangerous on the road_" 

" .other untoward results are rashes, ex­
treme sensitivity to light, sudden severe 
anemia, fever, headache, nausea, acute 
acidosis, loss of white blood cells, tem­
poniry insanity. But, in experienced, 
careful hands, sulfanilamide is not only 
invaluable but safe-no deaths occur, 
and recovery from adverse symptoms due 
to the drug is sure and complete. Sul­
fanilamide already saves thousands o f  
lives annually. A n d  the probability is 
that sulfapyridine will do likewise_ 

Toxic manifestations to sulfapyridine 
copy those caused by its chemical rela­
tives, as is generally the case in physi­
ology. Sulfapyridine may or may not be 
more toxic than sulfanilamide. Nobody 
knows for sure, yet-but it is  beginning 
to seem that sulfapyridine is slightly 
the more dangerous of the two, though 
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by no means excessively dangero us. 
These new agents are prepared as 

crystals, as powder, and in solution. Ad­
ministration by mouth is preferred, but 
injections are necessary in certain con­
ditions, as where the patient's digestive 
system is upset. Sodium bicarbonate is 
invariably given along with the drug, be­
cause of the danger of  acidosis. And, as 
Dr. Long and his colleagues repeat : "We 
cannot stress too strongly the fact that 
the patient who is  receiving the drug 
needs the intelligent and careful super­
vision of the physician." 

I
T is now established that the chief 

factor in successful therapy is the 
maintenance of  a certain rather high 
concent(ation of  sulfanilamide or sulfa­
pyridine in the body, over a period of 
days. The chemicals are extremely valu­
able in that they diffuse almost evenly 
throughout the tissues and tissue fluids, 
even penetrating in beneficial concentra­
tion into the most secret focus of infec­
tion, the chief spawning place o f  the 
germs. So efficacious are the new drugs, 
especially in gonorrhea, that recovery 
is often dramatically sudden-and the 
germs apparently disappear completely 
within a few days. That is why sulfa­
nilamide has erroneously been called the 
"three-day cure"-and why many a 
seemingly cured individual may become 
a walking source of infection, and may 
himself suffer a new attack from germs 
not harmed but merely lurking deep 
within the tissues. Now, with our first 
wave of  over-optimism subsided, we 
know that no cure is sure unless the case 
is followed through a full six-month 
period. 

What is the explanation of  the action 
of the new chemotherapeutic molecules ? 
If the drug chemist knew the answer, he 
could discover whole systems of chemical 
agents, each valuable in a unique way. 
This mystery is for future research. A 
new era is before us. 



COLD LIGHT 
F IREFLIES have long excited the 

curiosity of man. The first recorded 
attempt to make a scientific study of 

their light was that of  Robert Boyle, who 
lived in the 17th Century. Boyle placed 
fireflies under the bell j ar of  his vacuum 
pump and gradually exhausted the air. 
As the air supply became thinner the 
glow becam,.e less intense, until finally a 
point was reached where it died out al­
together. 

In our own country, Professor E. N. 
Harvey, of Princeton, undoubtedly is the 
most outstanding of all investigators in 
the field of bioluminescence, or light pro­
duction by animals and plants. Professor 
Harvey has found that the luminous ma­
terial of the firefly consists of two chemi­
cal substances, which he terms 

If lUan Can Discover the Secret of the Firefly, the 

Effect will he Far-reaching . . .  Experiments in Which 

lUan Tries to Imitate Nature's Successes 

By E V A N S W. C O T T M A N  

light. An inj ured firefly will sometimes 
emit a continuous glow, and this is  be­
cause the organs controlling the admis­
sion and expulsion of air have been im­
paired, allowing a constant small supply 
of oxygen to find its way into the tubes. 

The question is often asked : Of what 
use is this light to the firefly ? The light 
serves as a means for bringing the sexes 

in midsummer into tiny luminous grubs, 
the glowworms. The glowworm is the 
larva of the firefly, just as the caterpillar 
is the larva of the butterfly. ( The name 
is also applied to the adult wingless fe­
males of some species. ) Glowworms hide 
during the day, but emerge at night to 
seek food, their diet consisting chiefly of 
snails, slugs, cutworms and small earth­

"luciferin" and "luciferase." Nei­
ther of  these contains any phos­
phorus, as is  commonly supposed 
by many persons. They are both 
protein-like in nature, but their 
exact composition has never been 
determined. It seems likely that 
it is the luciferin which actually 
produces the light, while the luci­
ferase acts as a catalyst-that is, 
it stimulates the light-giving re­
action to take place, without un­
dergoing any appreciable change 
itself; The light occurs when the 
luciferin comes in contact with 
the oxygen of the air in the pres­
ence of the luciferase. The pres­
ence of  water is also necessary 
for light to occu-r. In a dried con­
dition the luminous organs wiII 
keep indefinitely. Once the writ­
er dried about 500 fireflies, then 
removed and pulverized their lu­
minous organs. Several years lat­

( "ol l l tesy Dr. Clric Dllh l�I'en ilnd the Journal (ij tJie FtallkUu. /IIl1t i f"te 

worm s. For two summers they 
eat and grow, but hibernate dur­
ing the winter. The third spring 
they emerge again and shortly af­
terward pass into the pupa stage. 
Inside the shell of the pupa case 
wings develop and the light-giv­
ing organs change into the adult 
form. At the end of about 17 days 
the adult firefly emerges. Shortly 
afterward it mates, the eggs are 
deposited and, after a brief life 
on the wing, the insect dies. The 
glowworm can easily be distin­
guished from the firefly at night 
by its continuous glow, whereas 
the firefly emits its light only in 
flashes. Also, the glowworm does 
not fly. In the glowworm the en­
tire area of the segments of the 
abdomen do not give off light, the 
luminous areas being limited to 
tiny spots. L ocation of luminous organs on under side of fire­

fly, shown by shaded areas. A is  the female, B, male Interesting as  our own fireflies 

er this powder, when moistened, still 
would glow with undiminished bright- · 
ness. 

The light-giving organs of the firefly 
present a marvelously complex structure. 
They occur on the under side of the last 
two segments o f  the abdomen. Just above 
these luminous cells, embedded in the 
body of the insect, there is a highly effi­
cient reflector. This consists of  a layer of 
tiny insoluble crystals, so arranged as to 
reflect the light downward, thus causing 
it to appear more intense. The luminous 
cells themselves contain the luciferin and 
luciferase, and are interspersed with 
countless numbers of tiny air tubes_ At 
the time the insect flashes, air is  forced 
temporarily into this complex network 
of tubes, and the oxygen reacts with the 
light-giving compounds, producing the 
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t9gether. Each sex and each species has 
its own characteristic light and its own 
methods of flashing. Some have a yellow­
ish flash, while others have a bluish 
green. Likewise, some flashes are long 
and deliberate, while others are quick 
and nervous. Professor Ulric Dahlgren, 
o f  Princeton University, some years ago 
devised a tiny electric flashlight with 
which he was able to imitate the color 
and style of flashing o f  various types of  
fireflies, and with this  he was repeatedly 
able to attract large numbers of  male 
fireflies by imitating the female's flash. 

The eggs of the firefly are laid in late 
spring or early summer, around the roots 
of grasses in damp, moldy places. At the 
end of about 22 days, the luminous or­
gans begin to develop within the eggs 
and the eggs begin to glow_ These hatch 

are, others in · foreign lands are 
more spectacular. In South America 
there is a species called locally the auto­
mobile bug because it has a white light 
in front and a red one behind. In New 
Zealand there is  a large underground 
cavern, its walls and ceiling frequently 
covered with millions of glowworms. The 
interior of  the cavern is well illuminated 
by them. The Sumatra glowworm is 
famed for its brilliance. It possesses 38 
spots of light. One species of beetle in 
South America gives such a brilliant 
light, that it is  sometimes collected by 
the natives for illuminating their homes. 

Besides fireflies, numerous other ani­
mals and some plants give off light. Any 
one living near the ocean has probably 
at some time noticed a dead fish, in the 
early stages of decay, emitting a greenish 
light after dark. This is caused by a cer-
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tain type of marine bacteria_ A story is 
told of  a butcher whose shop acquired the 
reputation of  being haunted. The meats 
had become infected with luminous bac· 
teria and glowed at night. These bacteria 
can be artificially grown in a suitable 
liquid culture medium. They emit a con· 
stant steady light which attains its maxi­
mum in about two days. This light serves 
the bacteria in no way known to man, if 
at all, and seems to be merely incidental. 

B acteria cannot be stimulated into 
emitting light by mechanical shock, elec­
tric shock, or heat. A slightly alkaline 
condition is more favorable for light pro­
duction and no light is ever present in an 
acid medium. Bacteria have been concen­
trated into a small space by centrifuging 
-whirling them about at a high rate of 
speed. Such concentrated suspensions of 
luminous bacteria glow with greatly in­
creased brilliance, emitting sufficient 
light to enable one to read print at a 
distance of several feet from the light. 

Human perspiration and the urine o f  
animals have been observed on rare occa· 
sions to glow in the dark. Generally this 
has been ascribed to the presence of bac· 
teria accidentally taken into the stomach 
on food. While this may be the case, the 
writer has found that various excretory 
products are themselves luminous when 
properly oxidized. 

Many mushrooms and other fungi con· 
tain substances which glow when ex· 
posed to air. Especially is this true of the 
mycelium, or network o f  fine threadlike 
tissue, from which the mushroom grows. 
This mycelium permeates the decayed 
wood from which they may appear and, 
if  the wood be torn apart, the fibers of 
the mycelium are broken, exposing their 
contents to the air. This causes the glow 
called fox-fire, which often has been ob· 
served on damp, rotten wood. 

In many localities the sea contains 
myriads of Noctiluca, little one·celled 
animals which will emit light when dis· 
turbed. A boat passing through such wa· 
ter leaves a wake of golden light, due to 
the disturbance of these organisms. The 
sands near the shore are left saturated, 
when the tide goes out, with water con· 
taining these tiny living forms. Treading 
upon these sands disturbs them, and thus 
footprints of  golden light are left im­
pressed upon the sand. 

The luminous deep·sea fishes have long 
been a source of  interest and wonder and 
many articles have been written on them 
alone. Some have rows o f  luminous spots 
running along their sides, giving them 
the appearance o f  miniature ocean liners 
at night. Perhaps the most interesting is 
the deep sea angler. This fish has a long 
stalk extending out from its head. On the 
end of the . stalk there is a "light bulb," 
surrounded by little appendages which 
look like worms. This luminous device 
hangs just in front of the fish's mouth. 
The light and the "worms" attract small· 
er fishes, which of course places them in 
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A hi ghly magnified section through the luminous organs of a firefly. A l-epresents 
cells of the reflecting layer. B, luminous cells, the little dots being granules of 
luciferin. C, air tube admitting oxygen to luminous cells. D, transparent skin over 
the lower surface of the luminous segments of the abdomen. The light produced 
in the cells B is reflected out through D by cells A, as is  described in the text 

the most convenient position for the large 
fish to swallow them. 

Among other luminous forms of ani· 
mal life are numerous kinds of jellyfish, 
sponges, marine worms, earthworms, cen· 
tipedes, brittle stars, mollusks, shrimps, 
crabs, cuttlefish and squids, the total 
number of species running into many 
thousands. One species of squid has lu· 
minous organs on the ends of its ten· 
tacles. It flashes these like a firefly. One 
of  the most brilliant of all luminous ani· 
mals is Cypridina, a small marine ostra· 
cod crustacean_ In this animal the luci­
ferin and luciferase are discharged into 
the surrounding water, producing a bril· 
liant blue luminescence. Dr. Harvey used 
this animal extensively in his researches. 

SINCE nature has supplied cold light 
in so many forms, it is  natural that 

man's interest should be stimulated, and 
that he should try to imitate her. In 1877 
the chemist, Radziszewski, prepared 10' 
phine and discovered its luminescent 
properties when oxidized. Lophine gives 
a beautiful yellow light. Directions for its 
preparation and treatment have been 
stated in Scientific American [August, 
1937, page 120.-Ed.J .  The writer has 
prepared about a dozen derivatives of 
lophine, most of  which have been lumi· 
nescent. 

An orange-red luminescence can be 
produced by treating pyrogallol ( com· 
monly used in photography ) with for· 
maldehyde and hydrogen peroxide in 
strong alkaline solution. Dr. Harvey pro· 
duced light by oxidizing pyrogallol with 
peroxide and potato j uice. 

In 1923 W. V. Evans and R. T. Dufford 
described a series of luminescent com· 
pounds which they had prepared. These 
belong to the class known chemically as 
Grignard compounds, and one of them, 
p·chlorphenylmagnesium bromide, gave 
the brightest chemi·luminescence that 
had yet been produced. 

In 1929 the German chemist, Albrecht, 
discovered a chemical which, when oxi· 
dized, gave forth the most intense and 
brilliant cold light thus far known. This 
chemical has received considerable at· 
tention in this country, and much reo 
search work has been done on it by Dr. 
E. H. Huntress of the Massachusetts In·  
stitute of  Technology. The chemical name 
of  this compound is 3-aminophthalhydra. 
zide. For convenience Dr. Huntress has 
proposed the term "luminol." Upon oxi­
d ation it produces a brilliant blue cold 
light which makes a striking display 
when demonstrated before an audience. 

The writer has developed a luminol 
preparation in a dry powder form termed 
"chemglo." As this powder contains the 
correct oxidizing agents, it is  necessary 
only to add it to water in order to produce 
luminescence. An accompanying photo­
graph was taken by chemglo cold light. 

One would hardly expect to get light 
out of  sugar, starch, and such com­
pounds, but that is  what I a m  doing in 
my laboratory. This type of  compound 
does not itself give visible light upon oxi· 
dation, but does so if heated or fused 
first, and then oxidized. The following 
compounds have been subj ected to this 
treatment with positive results : cane 
sugar, glucose, levulose ( fruit sugar ) ,  
lactose ( milk sugar ) ,  galactose, starch, 
dextrin, gum arabic, tartaric, lactic, ma­
lic and citric acids. The citric acid seems 
to offer exceptional possibilities, as the 
flash from it is unusually brilliant. 

The cold light described thus far be­
longs to the class known as chemi·lumi­
nescence. It is in every case caused by 
chemical action-the oxidation of  some 
chemical compound, usually organic_ 
There are, however, many other types of 
cold light, some · o f  which have been 
studied much more than chemi·lumines­
cence. When an electrical discharge is 
sent through a vacuum tube containing 
traces of variolls gases, a brilliant cold 
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A photograph taken by li ght produced by a luminescent chemical in solution in 
the nearer vessel illuminating the other. Kodak Bantam Speeial, 1 0  min., f/2 

electro·luminescence may occur. Radio· 
luminescence, derived from radium, is 
used on the dials of "radium" watches 
and clocks. Crystallo-luminescence is the 
emission of light when certain substances 
crystallize from solution. Tribo-lumines­
cence is  the production of light when 
some kinds of  crystals are mechanically 
crushed. Bio·luminescence is  applied to 
the light given off by animals and plants ; 
it is a kind of chemi·luminescence. 

FLUORESCENCE occurs when light 
of  one wavelength or color is  changed 

and emitted as  another color. Fluores· 
cent substances may appear brilliantly 
colored in the dark when exposed to ul· 
tra·violet rays, the so·called black light. 
These colors immediately disappear from 
a fluorescent substance when the black 
light is  turned off, but i f  the light per­
sists for a time after the ultra·violet rays 
are removed, the phenomenon is  called. 
phosphorescence. A phosphorescent min­
eral may glow for several hours after 
having been exposed to sunlight. The 
term was originally derived by sugges­
tion from the element phosphorus, which 
glows in the dark. However, in the pres­
ent sense, it is a misnomer, as phosphor­
escent substances have nothing to do with 
phosphorus. It was formerly thought that 
fox-fire, and all lights produced by ani· 
mals and plants, were i n  some way con· 
nected with phosphorus. This has been 
found u ntrue, and the term luminescence 
is used in place of phosphorescence for 
describing this phenomenon. 

One of the most surprising discoveries 
in  the realm o f  cold light has been made 
by Dr. Leslie A. Chambers, of  the John­
s�n Foundation for Medical Physics in 
the University of  Pennsylvania. He has 
produced visible light by means of  sound 
waves. He places a powerful vibrator in 
a liquid and causes it to vibrate at a high 

frequency. When this is  done many liq­
uids emit light. He reports that viscous 
liquids at a temperature of about 77 de· 
grees, Fahrenheit, are most favorable for 
this type of luminescence, which he has 
termed acoustico-luminescence. He pro· 
duced his brightest light from glycerin, 
which is very viscous. 

The first question asked by the practi­
cal reader after all these considerations 
will be : "What use can be made of cold 
light ? "  At present we must admit frank­
ly that we do not know. The study of this 
subj ect is  in its infancy ; the phenome· 
non is,  as yet, regarded as  a laboratory 
curiosity. Yet, practical.minded scientists 
are continually lifting j ust such labora· 
tory curiosities out of the realm of pure 
science and finding applications for them. 
It i s  certain that Oersted could never 
have dreamed of  electric motors, tele· 
graphs, and our long list of electromag· 
netic appliances when he was making his 
first interesting studies of  the relation of 
magnetism to electricity. 

Cold light seems to have certain theo· 
. -retical possibilities. It is  the most effi· 

cient l ight known. Most lights expend 
from 95 to 98 percent of  their energy in 
the form of useless heat.  Cold light, on 
the other hand, expends from 90 to 98 
percent of  its energy in the form of pure 
visible light. There is scarcely any per· 
ceptible heat loss. The intensity of the 
l ight, however, is so small that it would 
require a large light·emitting surface to 
illuminate a room thoroughly. The pres­
ent costs of materials would make such a 
method of illumination impracticable. It 
will first be necessary to discover bright­
er and cheaper cold light chemicals. 

Occasionally in newspaper articles the 
claim is made that the secret of the fire· 
fly has been discovered. Such articles 
usually have reference to luminol. This 
is,  indeed, a brilliant cold light pre para· 
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tion, but is far from being the answer to 
the firefly's riddle. I f  the secret of  the 
firefly were really to be discovered, the 
effect would probably be far-reaching. 
The firefly is  one of the most efficient 
organisms in the world. Not only is its 
light effici�nt from the standpoint of  visi· 
b i�ity, but in economy of fuel consump· 
tion it is  even more remarkable. When 
the insect flashes, its luminous material 
is  oxidized, giving off light. During the 
time that the organs are dark, a reversal 
of this process takes place, and the pro· 
ducts of  the oxidation are reduced back 
to their original condition, ready to use 
over again. It is  much as  if  one could 
burn a log, then catch the smoke, gases 
and ashes, and put them together to re­
make the log. 

Possibly cold light will prove to have 
more uses in the field of  medicine than 
in illumination. I have obtained light by 
the oxidation of  urine and a n umber of 
the isolated products of metabolism. AI. 
so I have frequently used blood to oxidize 
such compounds as  lophine and luminol. 
A very good light can be produced from 
the oxidation of  urine by blood, in al­
kaline peroxide solution. I n  the labora· 
tories of the Eli Lilly Company I 
obtained measured amounts of blood 
from an anemic guinea pig, likewise 
from one which had been rendered nor· 
mal by giving it liver extract. The two 
samples of blood were used to oxidize 
lophine. A very perceptible d ifference 
could b e  observed in  the amount of light, 
the latter sample being the brighter. 
While little has been done in  this direc· 
tion, it seems quite possible that a tech­
nique might be developed for using 
such phenomena as  an index to certain 
physiological conditions. If these physio­
logical li ghts could be amplified and 
made the subject of  intense spectro­
scopic study, the horizon of possible ap­
plications would be immeasurably ex­
tended. 

DR. GEORGE CRILE, of  Cleveland, 
has made some investigations in  

the field of physiological radiations. He 
has caused animal brain tissues,  reacting 
to chemicals and gland secretions, to 
give off visible light. Dr. Crile feels that 
the luminescence afford s experimental 
evidence that the brains of  animals and 
JUan may produce their own light, and 
"that the sun shines  again in the proto­
plasm of animals." He believes that 
consciousness and such mental processes 
as  thinking may somehow be connected 
with these mysterious emanations from 
the brain's supremely delicate tissues. It 
seems quite certain that all the mate· 
rials necessary for luminescence are 
present in the human body. Normally, 
these are not brought together, but if  
this were to occllr abnormally, it might 
explain the occasional l uminosity re­
ported as occurring in certain rare indi­
viduals-a woman in Italy, for example. 



COLOR ON A 

HUGE SCREEN 
I
N a continuous flow of glowing color, 

single scenes or groups of scenes fill 
the 187 -foot long screen that is part of 

the Eastman Kodak Company's exhibit 
at the New York World's Fair. This gi­
gantic display of modern color photogra­
phy is made possible by new twin pro­
jectors, 11 of which are concealed in a 
projection booth just under the roof of 
the hall. Through each of their gates 
stabs a brilliant beam of light. Tiny color­
film transparencies, about I by 11/2 inch­
es, made on standard Kodachrome film, 
pass these gates-to become full-color 
screen pictures approximately 50,000 
times larger than the originals. 

Each of the screen pictures is 17 feet 
wide and 22 feet tall, and eleven of 
them exactly fill the 187 -foot screen. 
It is interesting to note that the 
transparencies which produce 
these enormous pictures were 
made with cameras similar to 
those used by many amateur 
photogra phers. 

As each small transparency 
comes into position, it is regis­
tered in place to an accuracy 
of plus or minus 1/10,000 of an 
inch, through a combination of 
optical and mechanical registra­
tion. This same registering system 
operates so that even while the trans· 
parency is in motion in the projector gate, 
its enlarged image is held rock-steady on 

the screen-no motion can be detected_ 
Each of the hidden projectors is syn­

chronized with the others by an electrical 
interlock-operating through a fully-au­
tomatic control system. Through its elec­
trical interlock and control mechanism, 
the projection system can be operated 
with infinite flexibility. If desired, pic-

tures can be changed at dif­
ferent speeds-one group of 
pictures remaining on the 
screen a half-minute while 
others are changed up to 
four times a second. Fades, 
dissolves, motion effects can 
also be presented. 

The "heart" of the projec­
tion system control is a spe­
cially notched sound-film, 
which not only carries the 
voice of a commentator and 
special musical accompani-

Top, right: One of the twin 
projectors, partly assembled. 
Behind the lens at the left is 
shown one of the lamp houses 
and heat filter. In circle: 
The rectangular piece of op­
tical glass that registers the 
film transparencies exactly. In 
this view, the film slide is 
slightly high in the gate; the 
registering plate is automati­
cally tilted to provide cor­
rection. Left: Bolting the 
slides on the "drum" gear 

ment, but also regulates the movement 
of the projector shutters and the shifting 
of slides-keeping pictures and comment 
in perfect synchronism. 

Employed in the projectors are large 
fine-pitch precision ring spur gears, each 
one 45 inches in diameter and carrying 
1440 teeth. On these "drum" gears are 

bolted glass-mounted color transparen­
cies-96 pictures to a drum. Twenty-two 
gears are used in the 11 twin projectors, 
so that the system carries 2112 color-film 
pictures ready for automatic projection. 

To link the gear-rings with the auto­
matic indexing system, the projectors 
employ one of the largest single-step 
spur gear reductions ever attempted-
48 to 1. The 45-inch gears work directly 
from a 15/16-inch pinion. 

E
ACH color slide carries a series of 

gear teeth, integrally mounted along 
its edge. Together, these teeth form a 
continuous series around the film ring, 
and serve to operate the optical regis­
tering system built into each film gate. 
This registering means consists of a small 
rectangular plate of optical glass, which 
spins as the film ring rotates. As each 
picture moves into position, this glass 
swings upright before it. If the picture 
halts a trifle too high in the gate, the 
registering-glass remains tilted slightly 
forward at the top. If the picttrre stops too 
low in the gate, the glass tilts back cor­
respondingly, its movement being con­
trolled by the gear teeth on the film. In 
either case, refraction through the glass 
shifts the picture-image so that it travels 
at proper level through the lens, and is 

correctly positioned .on the screen. 
The illuminating system of each pro­

jector is centrally housed, with the ring 
gears and film drums revolving around it. 
Water cells are used for cooling, and in 
addition, a blast of air, chilled almost 
to the freezing point, is directeq on each 
projector gate. Large-aperture, long fo­
cus projection lenses are used, and spe­
cially designed shutters are utilized for 
many screen effects. 
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WHAT KEEPS THE STARS SHINING? 

WE told last month how it can be 
shown, from the general properties 
of matter, that a large mass, iso­

lated in space, m ust be gaseous and very 
hot inside--millions of degrees ; how the 
heat must escape slowly to the surface, 
and keep this incandescent ; and how the 
observed relation between the mass and 
the real brightness of a star has thus 
been fully explained. But the great ques­
tion why the stars keep on shining re­
mained. 

Helmholtz and Kelvin were undoubted­
ly right in saying that such a gaseous 
mass, if not otherwise supplied with 
energy, would slowly contract, drawing 
on gravitational energy, converting it into 
heat, storing half this heat or more in its 
interior, and using the rest to maintain 
its radiation. But the Sun has been warm­
ing the Earth during the whole of geo­
logical time-that is for more than 1500 
million years, and in this long interval it 
must have got rid of a hundred times 
more energy than gravitational ' contrac­
tion could supply. The Sun, and the stars 
in general, must therefore have some in­
ternal source of energy far greater than 
this. 

This would have been perplexing in­
deed, had not the very same physical dis­
coveries which revealed the problem 
pointed a way to its possible solution. It 
was from radio· activity that the evidence 
came which showed conclusively that 
individual crystals of minerals had lain 
in the rocks for more than a billion years 
since their formation ; and it was radio­
activity, too, which revealed the existence 
of vast and previously un imagined stores 
of energy locked up within atoms. 

To the minute atomic nuclei, there­
fore, we had to look as the only places 
small enough to hold so much. ( This is 
not a p aradox, but a way of describing 
the enormous magnitude of the forces 
which act at these minute distances. ) The 
obvious suggestion that there were radio­
active substances inside the stars, which 
liberated the heat necessary to keep 
them going, might account for a life of 
billions of  years ; but, unfortunately, 
when it was followed up, it didn't work. 

To begin with, radio-active atoms lib­
erate energy at a rate which is quite in­
dependent of  external conditions-tem­
perature, pressure, and the like. By as­
suming the presence of a certain cal­
culable amount of uranium ( for exam­
pIe ) in the Sun, we can account for the 
maintenance of its radiation-though, 
the percentage of the whole mass came 
out rather high. But the more massive 
stars are much brighter, and radiate 
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For the Source of Stellar Energy We Must Look 

To Reactions Between Charged Atomic Nuclei . . .  

Discussions and Background for Bethe's Theory 

By H E N  R Y N O R  R I S R U S S E L L, Ph.D. 
Chairman of the D epartment of Astronomy and D ire ctor of the Ob­
servatory at Princeton U n ivers ity. Research Assoc iate of the Mount 
Wilson Observatory of the Carnegie Institution of Washi ngton 

much more energy in proportion to their 
masses. To match this by radio·activity, 
we would have to assume that the amount 
of active material had been, in some 
strange way, so adj usted that the mas­
sive stars contained a larger percentage, 
and those of small mass a smaller, ex­
actly adj usted to meet their needs. It is 
not necessary to assume ( as one would 
think ) that the stars were purposefully 
made in this way. A star with too little 
active material to supply its inevitable 
losses would draw on gravitation for the 
rest, and shrink ; one with too much 
would be forced' to reverse the history 
imagined by Kelvin, and expand. If the 
Universe is old enough, the under.sup­
plied stars might have shrunk out of 
sight, and the over-supplied expanded 
into nebulosity, leaving only the well­
balanced ones to be counted. But this is 
hard to believe. 

WE do not have to try, anyhow, for 
another obj ection to the radio-ac­

tive theory turns out to be fatal. 
A more detailed calculation of the 

theoretical luminosity of a star shows 
that, for a given mass, it  increases slowly 
with diminishing size. Suppose, then, 
that there was a perfectly adj usted star, 
of  given mass and radius, and that, in 
any way, it became a little smaller. It 

' <would then be a little brighter, and lose 
more energy. But the radio-active supply 
would be j ust the same. It would draw 
on gravitation for the balance, contract, 
and get more out of adjustment than 
before. Things would rapidly get worse, 
and the star would contract "out of 
sight." If,  on the contrary, it should be 
slightly expanded above the ideal size 
it would be supplied with radio·active 
energy faster than it got rid of heat, 
would be forced to expand further, and 
again would run wild. A star supplied 
by an atomic energy source at a fixed 
rate would therefore be inherently un­
stable. The process of "running wild" 
might take a million years ( more or 
less ) to get well going, but would be 
inevitable. 

We can get away from this trouble by 

assuming that the otherwise unknown 
atomic-or sub· atomic-process depends 
in some way upon collisions between 
atoms, and not on happenings in the 
interior of an isolated atom ( as radio­
activity appears to do ) .  We should then 
expect its rate of  occurrence, among the 
same number of atoms, to increase with 
the density, since the atoms would col­
lide oftener, and especially with the 
temperature, since the collisions would 
be more violent. 

Now suppose that we had a star out 
of  adj ustment, with the atomic process 
supplying too little energy. It would 
draw on gravity for the rest, and would 
contract. This would make the gaseous 
interior denser, and, as we saw last 
month, also raise its temperature. The 
atomic process would then supply more 
heat. If ( as is very probable ) this gain 
in income exceeded the ( rather moder­
ate ) gain in outgo from the surface which 
accompanied the contraction, the star 
would be nearer a balanced budget after 
the contraction than before. There would 
be a certain size of the star at which in­
come and outgo were equal. This would 
give a state of equilibrium, and, this 
time, the state would be stable. Suppose 
that the contraction overshot the mark. 
Too much heat would then be liberated ; 
but this would force the star to �xpand, 
make the interior less dense and cooler, 
and shut of} the over-supply. A star fed 
by an atomic source at a rate increasing 
with temperature and density would 
therefore be self-regulating ;  .it would 
automatically seek and find a balanced 
state, in which just enough heat was 
liberated to supply the natural flow to 
the surface. 

One further complication has to be 
considered. Suppose that we started with 
a star that was not quite in mechanical 
equilibrium-say a little too large, so 
that the internal gas-pressure did not 
balance gravity. It would contract, over­
run the neutral point, as such things al­
ways do, get too small, be impelled to 
expand, and so find itself in a state of 
oscillation or pulsation, changing in 
diameter with a regular period. Edding-
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ton showed, years ago, that the flow of 
heat from the hotter to the colder pal'ts 
of  the gas would have a "damping" ef­
fect on such an oscillation, gradually 
reducing its range to nothing-as the 
friction of the air does to a pendulum. 

But, if  the heat-supply increases rap­
idly with temperature, most of it will be 
liberated when the pulsating star is 
smallest. This is equivalent to giving the 
outward 'motion afterward a little push at 
every oscillation, which tends to increase 
the range_ If the damping effect predom­
inates, the star, if disturbed, will settle 
down into quiescence ; but, if not, a pul­
sation once started will increase-prob­
ably not enough to break up the star, as 
it is likely to be limited in extent by 
additional influences. Many stars are 
known-the Cepheid and cluster varia­
bles-which appear to be doing j ust this ; 
but the vast maj ority of the stars are 
steady-going affairs of fixed diameter. 
Hence our theoretical source of  energy­
supply must not increase too violently 
with the temperature_ 

At one time this appeared to be a 
troublesome limitation. But, a few years 
ago, Cowling showed that, if the rate of 
heat.production increased rapidly with 
the temperature, there would be a con­
vective region, near the center of a star, 
where currents of heated gas would be 
rising and cooler gas from farther out 
descending to take its place. He con­
cluded that, under these conditions, the 
instability which leads to lar� pulsa­
tions would not occur unless the rate of 
energy.liberation increased faster than 
the 20th power of the temperature­
which affords a pretty good margin. 

So much we can learn from the stars 
themselves-about the properties which 
the energy.liberating process must have, 
if it is to satisfy the astronomical condi­
tions. 

WHA T processes of this sort could 
occur in Nature we must assume. 

if we can, by appeal to physics-and 
physics of a very modern sort. 

O ur first aid comes from relativity­
the general relativity which is Einstein's 
greatest achievement. According to this, 
mass and energy-previously supposed 
to be each separately "conserved" and 
indestructible-are convertible one into 
the other, at such a rate that m units of 
mass ( grams ) are equivalent to mc2 

units of energy ( ergs ) -where c is the 
velocity of light. 

Theoretically, then, the mass of a body 
should be increased by heating it, and 
so adding energy to it. The reason why 
this cannot ordinarily be measured is 
that c2 is an enormous number (9 x 
1020 ) , so that a very large amount of 
energy, measured by everyday standards, 
corresponds to an excessively small mass. 
For example, a ton of iron cooling from 
its melting point to ordinary tempera­
tures liberates heat equivalent to 150 
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kilowatt-hours of energy ; its mass is 
diminished by 1/160 of a milligram ! 

When we come to astronomical fig­
ures, we find that the Sun radiates into 
space 3.78 x 1033 ergs per second. To 
say that this rate is equivalent to 5 x 1 023 
horsepower conveys no real significance 
to us, whether we write out the 23 ciphers 
or not ; but when we divide by c2 we find 
that the Sun is sending out 4,200,000 
tons (metric ) of heat into space every 
second, or 1300 millions of milli()ns of 
tons every year. At first glance this looks 
a little alarming. How long would it be 
before the Sun was used up, at this rate ? 
We need not worry, the Sun's mass is 
1 .98 x 1033 grams, and it would last 
1.5 x 1 013 years-lS,OOO billion. 

For the source of stellar energy, then, 
we must look to some process which 
changes the mass of atoms, and liberates 
a corresponding amount of energy. When 
this was first realized, more than a dec­
ade ago, we had a free choice between 
two hypotheses-because there was no 
experimental evidence at all on the sub­
j ect. One was that, in some way, atoms 
were annihilated, while all the energy 
corresponding to their mass was set 
free ; the other, that atoms of one kind 
changed into another, with a net dimin­
ution of the total mass, and liberation 
of energy. At the present time, we have 
pretty well stopped playing around with 
the first idea, for the good reason that 
it remains purely speculative, without 
anv direct evidence in its favor ( so far, 
at ' least, as regards ordinary atoms ) .  
The second notion has meanwhile ad­
vanced from the status of a hypothesis 
to that of  an established fact. With the 
aid of the natural proj ectiles emitted by 
radio-active substances, and the artificial 
ones accelerated in cyclotrons and simi­
lar devices, an amazing variety of nu­
clear reactions has been produced in the 
laboratory. Dozens of  new kinds of arti­
ficial atoms have been made-some of 
them in several ways-by breaking down 
or building up from familiar ones. Atom­
ic masses have been measured with great 
precision by the mass-spectrograph ; the 
eliergy liberated in the reactions has also 
been measured ; and by comparing the 
loss of mass with the liberation of energy 
it has actually been possible to calcu· 
late the velocity of light from Einstein's 
formula. The result is of no great per­
centage accuracy, but it fully j ustifies 
the claim that the equivalence of mass 
and energy is now a fact proved by ex­
periment. 

All these reactions occur between the 
tiny nuclei of the atoms ; on their scale, 
the outer electrons are merely distant 
satellites, remote from the colliding par­
ticles, and not directly affected by what 
happens to them. They fall into two gen­
eral classes-encounters between charg­
ed atomic nuclei and neutrons, and be­
tween two charged nuclei. 

Most of the reactions which have been 
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produced in the laboratory are of the 
former type-for the simple reason that 
the atomic nucleus and the neutron 
neither attract nor repel one another ( ex­
cept at very small distances, indeed ) ,  so 
that a neutron which h appens to be mov­
ing almost directly toward a nucleus 
stands a fair chance of getting near 
enough to it to do something, even if the 
nucleus is heavy, and has a large charge. 
But two nuclei, being both positively 
charged, repel one another. Even a hy­
drogen nucleus ( proton ) with its single 
unit of charge, is so powerfully repelled 
that, unless its original line of motion 
was directed almost absolutely straight 
at the nucleus, it would be deflected to 
one side, and would miss it. Even if it 
were correctly aimed, it would be slowed 
up by the repulsion, stopped, and sent 
back along the same path, without get­
ting near enough to do any damage, un­
less its initial speed was very high. 

THE very thing, however, which 
makes neutron-reactions the delight 

of the laboratory physicist makes them 
unimportant for the astrophysical the­
orist. Such reactions happen so easily 
that, in the interior of a star, a free neu­
tron would not remain free for a thou­
sandth of a second-long ere this, it 
would have hit some atomic nucleus, gone 
into it, and either built it up into a heav­
ier one or broken it into pieces. If  any 
of the pieces were fresh neutrons, the 
process could go on repeatedly-and 
perhaps explosively ; but, so far as pres-

. ent observation goes, this does not hap­
pen. The neutron is used up in the 
reaction, and only charged p articles 
come out of it. 

Hence, i f  there were any number of 
neutrons in the Sun now, there would 
be practically none a thousandth of  a 
second afterward. We could invoke them, 
and the reactions in which they take 
part, as permanent sources of energy only 
if "new" neutrons were continually be­
ing produced, inside a star, by some 
sort of reaction between charged nuclei. 
To anticipate a bit, it may be said here 
that the possibilities of  such processes 
have been exhaustively explored by ex­
perts, only to find that they would oc­
cur, if at all, so very rarely as to have 
no practical effect. 

For the source of stellar energy, we 
must therefore look to reactions between 
charged atomic nuclei. Here a notably 
successful theory has been developed by 
Professor Bethe of Cornell, along lines 
resulting from the recent work of Camow 
and others, and the pioneer theory which 
Atkinson suggested several years ago, 
before neutrons had been discovered and 
while nuclear physics was still too young 
to permit us to follow out the various 
processes in detail. But again space fails, 
and Ollr story must be "continued in our 
next."-Princeton University Observa­
tory, A pril S, 1 939. 



THEY NEVER SAYNO� 
"Prop" Men Furnish the Thousands of Odd Items 

That Make Motion Pictures More Realistic 

By A N D R JnV  R. B O O N E  

"MEMO to prop department : On 
Stage Four, nine o'clock Thurs­
day morning, one Statue of  Lib­

erty, carved out of ice ; double for Charlie 
McCarthy ; mouse complete with hole ; 
one blue snake dressed like a cobra ; 
dummy camera ; 100 rubber arrows." 

Irving Sindler, veteran Hollywood 
property wizard, read the order, whistled 
softly and set to work. Instructions sped 
to assistants, but he took over the most 
exacting job himself. Bending alone over 
a huge cake of ice i n  a Los Angeles cold 
storage plant, he worked through the 
night and next morning at sunup packed 
the little statue in heavy burlap bags, sUt­
rounded them with dry ice and drove 
across the city to the studio. When the 
principals were ready for the scene in 
"The Cowboy and the Lady," Sindler set 
the statue on a base of mashed potatoes, 
which doubled for ice cream, and placed 
it in front of the camera. 

Sindler is one of those unknown wiz­
ards of the screen, the property men who . 
must have within reach every manner of 
thing, from crooked dice to synthetic 
blood, or be able to find or make over­
night whatever the director demands, no 
matter how outlandish it may be or diffi­
cult to produce. Items numbering i n  the 
thousands are constantly required. 

Hollywood's property creators never 
know what contraptions may be demand­
ed next. Early one Sunday, a director de­
cided he must have a "prop" mocking 
bird for several closeup scenes. Not only 
did he order it delivered Monday morn­
ing, but the little bird must be able to 
move its head and beak as though in 
song, flap its wings, flirt its tail and rume 
the feathers on the neck. One day for the 
job ! Yet 24 hours later a synthetic mock­
ing bird stared back at the camera, its 
life-like movements created by invisible 
piano wires running up through the body 
to the various parts. 

In modern motion pictures, the prop­
erty man has become an integral part of 
the production . . He is responsible for all 
the furniture, furnishings, and things 
used or carried by players. If a gentleman 
pulls a handkerchief from his pocket for 
a specified piece of business, that hand· 
kerchief becomes a "prop," and no longer 
is part of  his wardrobe. A property man 
refolds it. 

Were you to visit the property depart-
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ment of any major studio, you would find 
the most amazing collection of "things" 
ever brought together. Cigar store In· 
dians rub elbows with a replica of the 
Grand Llama of Tibet. Machine guns 
which once fired across No Man's Land 
in the World War, revolvers made of rub· 
ber, crooked dice, and "fixed" roulette 
wheels. Everything ever used once in a 
picture. 

Many other things are not what they 
seem in the movies. Fruits and vegetables 
for instance ; dinner ware, glasses, pic­
tures on walls, and windows. Not only 
must the property man keep ample sup­
plies on hand for eating sequences ; it's 
up to him to preserve them through long, 
hot days under the brilliant lights_ He 
shellacs lettuce to keep it fresh and stiff ; 
sprays fruit to discourage flies ; changes 
the water on cut flowers every two hours. 

THESE j acks-of-all-trades also assist 
the camera man by killing highlights . 

Instant-drying liquid wax and putty kill 
reflections from glass-covered pictures. 
And between scenes involving glass doors 
or windows, the property man pastes long 
strips of  black paper on the glass, to warn 
roving actors and technicians against 
walking into trouble. 

Should you look over the shoulder of a 
property man into his case of props, 
you'd find an amazing collection of knick­
knacks. Labels, theater tickets, business 
cards, bank checks from all countries, 
ink, manicuring scissors, harmonicas, 
candy, slugs to serve a s  money, blood 
(glycerine and carmine powder ) ,  knee 
pads for falls, fuller's earth to make dust, 
airline and railroad tickets, candles, and 
needles are only part of  the long list. 

Most unusual, perhaps, of  all demands 
on the property men was art order for 
an acre of cogon grass weed with which 
to dress a tropical scene for "The Last 
Frontier." None was available in the 
United States, and the U. S.  Department 
of Agriculture refused' permission to im­
port the plant. An ingenious handler of 
props solved the problem by securing 
permission to have five pounds of  seed 
flown in from the Philippine Islands by 
Clipper plane, on the strength of his 
guarantee to keep the pernicious weeds 
cut before they came to seed. And he had 
to destroy the plants by burning when 
the picture was completed. 

A bove : Property men scoured Los Angeles' 
and San Francisco's- Chinatowns for uten­
sils and decorations seen in these Chinese 
junks, which floated on an artifi cial lake 

Below : On one large outdoor set, 28  large 
palm trees were included in the property 
order. One of the trees is shown here be­
ing carried to location by a small hoist 



Lelt : A dummy camera, a 
sponge rubber microphone, 
and part of an order for one 
hundred rubber tipped ar· 
I"OWS. All were turned out in 
a week by one property man 

Right : Final a djustments 
being made on a machine 
gun just prior to a movie 
b attle. The property depart. 
ment can supply any type of 
gun at a moment's notice 

Below : Irvin g  Sindler painting celery with shellac to  pre· 
serve it under the lights of the movie set. Parts of fruits 
and vegetables to be eaten are carefully marked. Those 
sections are left untreated, so the shellac will not be eaten 

Right : A portable cabinet. 
Hundreds of items must be 
furnished by the property 
department for each picture 

A Immature Statue of Liberty was carved in ice for a dinner 
party scene in a recent picture. Wooden "stand·in" is at right 

Below : Often for larger pictures, property men rehearse their jobs with 

m odels. The mo dels may or may not be used in the actual filmin@ 



A M O N T H L Y D I G E S T  
FOOD IN A BALLOON 

THE latest transparent food wrap is rub­
ber, and it has fulfilled its principal pur­

pose long before it reaches the retailers' 
shelves, with its sales appeal "purely coin­
cidental," according to the Industrial Bul­
letin of Arthur D. Little, Inc. 

The name Cryovac will be recognizable to 
our classical race of food . venders as pos­
sibly meaning "cold and empty." Such an 
unorthodox trade name is descriptive of the 

Vacuum packing-in a balloon 

history of the new wrap before it is put on 
sale. In its original forni it resembles a de­
flated, wide·mouthed toy balloon. It is blown 
up, however, by stretching the wide mouth 
over a frame and drawing a vacuum around 
the outside. It thus takes the shape of the 
cylindrical container into which it has been 
drawn-and the chilled sides of the con­
tainer "freeze" it into the larger size. Into 
such an open-end package is dropped a 
broiler ; a vacuum hose removes the inside 
air and draws the wrap close to the con­
tents ; then the neck of the balloon is twisted 
and clamped to make the whole vacuum pack 
air-tight. Then comes the trick-the package 
is immersed in warm water to "thaw" the 
balloon ; it attempts to shrink to its original 
size, and stretches to a taut, transparent 
wrap around the plump chicken. 

Various potential advantages for such a 
food container are obvious, and Dewey and 
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Almy claim to have realized many of them 
without most of the possible objections. A 
special latex rubber was necessary, with no 
sulfur. Special equipment was designed to 
reduce the handling time in packaging to a 
point well below that for many other wraps. 
Formulas and production technique devel­
oped in the manufacture of latex sounding 
balloons were required for the necessary low 
cost, strength, and so forth. Incidentally, in 
the chilled, expanded form, the rubber has 
surprisingly great strength. Most of the ad­
vantages claimed are due to the elimination 
of air or to the complete moisture tightness. 
Pork products, for example, are' said not to 
develop rancidity in the fat, chickens to 
show no "freezer burn," the bane of low­
temperature preservation of poultry. Preven­
tion of moisture loss not only preserves the 
original weight, but reduces frosting of cool­
ing coils in the refrigerating units, and in­
creases their freezing efficiency_ 

Bags for poultry are designed as one-trip 
con tainers to be removed by the consumer. 
Larger bags are intended for the storage of 
seasonal surpluses of green hams, pork loins, 
and the like, which are temporarily frozen 
and released for the market as needed. For 
these purposes, the latex bags can be washed, 
shrunk, and reused several times. The largest 
bags are being designed for use with quar­
t ers of beef, veal, and lamb carcasses, and 
are expected to find their principal market 
in the export field. A bag for a 350-pound 
side of beef i s said to be a pract ical possi­
bility. 

RUBBER LUBRICANT 

GLYCERINE has been proved to he su­
perior to mineral o il lubricants for rub­

ber tubes and other rubber articles for 
surgical use by a long series of severe tests. 
Comparison between mineral oil and gly­
cerine was made by coating tnbes with each 
of these fluids, washing with soap solution 

after five minutes, rinsing w ith water and 
finally boiling five minutes to sterilize them. 
Rubber tubes lubricated with oil were un­
fit for use after 37 such cycles. After 200 
boilings, those lubricated with glycerine 
were still firm and usable. The lubricating 
action of each is satisfactory.-D_ H_ [(_ 

PILOT VALVE 

A NEW industrial development by A. 
Schrader's Son, known as the Pilot 

Valve, is designed to give a delayed or pro­
longed blast of ail, for ejecting work from a 
press, after the ram has stopped its upward 
motion_ It is especially useful on manually 
fed presses using over-bead knockout or 
compollnd dies. 

The duration of the air blast may be regu­
lated by a simple screw adjustment on the 
valve. It i s easy to service and saves money 
by conserving air and eliminating the neces­
sity of interchanging machine parts to 
achieve the results of a timed blast of air. 
With vent closed, it may be used as an air­
control valve on any mechanism. 

TENSION WRENCH WITH 
FLASH SIGNAL 

IN the assembly of many products, and 
particularly in the automobile industry, 

it is often necessal'y to tighten nuts and 
bolts to a uniform tension. Wrenches with 
needle gages and others which produce 
a click when a certain tension is reached 
have been used in the past, but both types 
have their disadvantages in dark or noisy 
corners of factories. The Blackhawk Maml­
facturing Company solves this pl'Oblem witb 
a wrench called the Torkflash, which flashes 

When the correct pre-set tension 
is applied to the handle of this 
new w rench, a signal light flashes 
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a signal light when the pre· set tension is 
reached. 

No mathematics is necessary to operate 
t his wrench as the required tension is easily 
set by the five·in·one scale which slips over 
the cylinder enclosing the flash·light as· 
sembly at the base of the bandle grip . This 
cylinder is rotated by finger pressure to show 
desired scale. 
Torkflash has been tested at a capacity rat· 

ilig of 1400 inch·pounds for 87,000 mechan· 
ical pulls without affecting accuracy or 
strength of the wrench up to that point. 
Used at the usual range of 800 inch.pounds, 
it has been tested over 130,000 times and 
full accuracy has continued after that point. 

ICE-COOLED MACHINE 

GUNS 

NEWEST use for dry ice is as a coolant 
for machine guns. A detachable jacket, 

filled with dry ice and slipped over the 
barrel, keeps the gun continuously cool. 
The scheme enables fighting planes and 
bombers to carry fewer guns, yet to maintain 
continuous fire. 

To DEVELOP A LIFETIME 

TIRE 

W ITH child·sized machines, scientists of 
the Fisk Tire Company are working in 

a miniature rubber plant to perfect the tire 
of the future that will carry automobiles 
along super·highways at 100 miles per hour. 

The miniature plant duplicates in every 
detail the gigantic factory machines used in 
standard manufacture. There are bins of 
compounds, mills and calenders for mixing 
rubber, a series of vulcanizers and presses­
but all dwarfed in size. Grams are used in· 
stead of pounds. A laboratory rubber batch 
is one pound ; a factory batch, 750 pounds. 
The small mill is 12 inches wide, the stand· 
ard mill, seven feet. 

Purpose of the miniature plant is to facili· 
tate research work, speed operations by 
working with small quantities, and elimi· 
nate unnecessary waste. 
Today these scientists are looking toward 

1950. The future tire, they say, will be lighter 
and tougher, with greatly improved safety 
features. The carcass will be stronger to 
stand greater temperatures of high.speed 
operation. With decreased weight through 
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redistribution of materials and through im· 
proved materials, greater flexibility will be 
secured, which in turn will provide better 
riding and wearing qualities. Treads will be 
tougher to stand up under increased mileage. 

Eventually, they say, a tire will be made 
to last the lifetime of the car. "In the mean· 
time, when automobiles are ready to ride ex· 
press highways, tires to carry them will be 
waiting-tires that were developed on these 
baby machines. 

REJUVENATION ATTEMPTS 

Do NOT CHANGE LENGTH 

OF LIFE 

THE length of a person's life is set by a 
hereditary t ime·clock or power of living 

that is in him when he is born, Prof. A.J. 
Carlson of the University of Chicago recently 
told members of the American College of 
Physicians. 

Contrary to the pseudo· science of rej uve­
nation, the sex glands are apparently not one 
of the links that determine the life span of 

the individual. They only determine the 
level and duration of the reproductive period 
of life. Man and animals, Pro£. Carlson said, 
would still grow old, grow feeble, and die, 
presumably at the time appointed by the 
hereditary time-clock, even if they had no 
infectious diseases, ate the best possible diet, 
lived and worked under ideal conditions, 
and did just exactly the right amount of 
mental and physical work. 

How work may affect the life span is large­
ly an unwritten chapter, Pro£. Carlson said. 
No work at all seems to lead to fatness and 
degeneration. Excessive physical work can 
apparently cause degeneration by exhaus­
t ion .-Science Service. 

B ENZOATES PRESERVE FISH 

DIPPING fish fillet s in a very dilute 
solution of mixtures of benzoic acid 

and benzoates in salt brine prolongs the 
storage life considerably beyond that of 
untreated fillets. About 0.3 percent is the 
concentration of benzoates in the dipping 
solution. A dip of 30 seconds to two minutes 

The miniature rubber mill, left, being used in tire development, compared with a full-size mill, right 
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Above : The Tell-Tale control pan­
el and, right, the airplane parts 
that are controlled from the panel 

affects only the surface of the fillet and 
leaves on it only about 10 percent as much 
benzoate as that used in the preservation of 
apple cider. The same treatment has proved 
effective with crab and lobster meat. Food 
laws require that fish so treated be labeled 
to indicare the presence of benzoates.­
D. H. K. 

PAINT FOR TIRES 

R
ECOGNIZING the present upward trend 
of demand for white sidewall tires, The 

B. F. Goodrich Company announces a new 
white sidewall tire paint 'lIpplicable for re­
newing white sidewall tires or for making 
present black sidewalls white. 

Made with a rubber base, the new paint is 
self-vulcanizing, is elastic and thus flexes 
with the tire and will not crack or chip. This 
new type paint is applied with a brush, 
dries quickly and " can be washed with soap 
and water without affecting its original 
whiteness. 

TELL-TALE 

T
HE new Curtiss-Wright C W-20, now 
nearing completion, should be a fine, 

efficient, and splendidly equipped transport. 
There is one novel device to be incorporated 
in it which deserves particular attention. 
This is the "Tell-Tale," developed to increase 
safety of operation and to decrease pilot 
fatigue by simplifying the task of control. 
In some respects the Tell-Tale is similar to 
the indicating signal systems used by " the 
railroads and the electrical power industry 
to warn of danger or improper operation. 

A panel of lights is placed on the instru­
ment board. These lights are electrically con­
nected to various vital operating parts of the 
plane, as indica'ted in one of the illustrations. 
The warning panel itself is shown in an­
other illustration. 

If the pilot wishes to land, he simply 
presses one of the ten pre-selector switches 
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marked "Land." Lights immediately show 
on the Tell-Tale panel to indicate what ad­
justments are necessary. As the landing gear 
is lowered, the corresponding light goes out. 
As landing flaps and elevators are operated, 
their corresponding lights disappear. When 
the entire panel is dark, the pilot knows 
that it is safe to land. 

If the pre-selector switch is directed to 
the right or left engine, lights immediately 
appear to wan} of improper operating con­
ditions as regards fuel pressure, oil tempera­
ture, head temperature, oil pressure, and 
other vital elements of engine operation. 
Other headings on the Tell-Tale spea� for 
themselves. 

Besides the Tell-Tale, many interesting 
features have been incorporated in the 
C W-20 to reduce pilot fatigue and hence the 
possibility of accident. Thus, large, hubless, 
spokeless wheels on all instruments assure 
better vision of the various dials. There is 
a single-movement control lever for operating 
flaps and landing gear. Radio systems are 
duplicated. The landing gear retracts in five 
to six seconds, can be lowered in three sec­
onds, and cannot retract while the plane's 
weight rests upon it. The icing hazard has 
been specially considered. Tests in a re£rig-
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era ted wind-tunnel have resulted in an air­
foil and hinge arrangement for the aileron 
which assures ice-free operation of this vital 
control. The carbureter is non-icing, and 
there are both pneumatic and liquid de-icers 
on the wings and tail. 

We hope to give a fuller description of 
the new craft when its flight tests have been 
completed. Enough has been said here to 
indicate that our aer-onautical engineers are 
fully alert to the need of greater safety for 
our airliners.-A. K. 

ANNUAL REPORT OF 
THE N.A. C.A. 

T" HE complete annual report of the Na­
tional Advisory Committee for Aeronau· 

tics contains dozens of deeply technical re­
ports, and hundreds of printed pages. A 
summary of the giant volume is sent in ad­
vance to the Congress of the United States. 
It is interesting to pick out from this sum­
mary the results of the most significant re­
search work, as an indication of the path 
that scientific aeronautics is following at the 
moment. 
A better slotted flap has become available, 

which gives such a high lift capacity that 
landing speed is reduced more than ever be­
fore. The new -type of flap increases lift with­
out correspondingly increasing drag. Hence 
there should follow not only improved land­
ing speed, but also improvement in take:off. 
A "Venetian Blind" type of flap has also 
been investigated, but details are not yet 
forthcoming. 
There has been much research on the "tri- " 

cycle" landing gear, also known as the nose­
wheel landing gear. The tricycle landing 
gear has been widely adopted by construc­
tors, but has a tendency to "shimmying." 
Various experiments have been made to di­
minish such shimmying. 
Radiators for liquid-cooled engines should 

no longer be of the external type which pro­
duce so much drag. If the radiator is placed 
within a carefully designed duct in the wing, 
much of the drag disappears. 

In the refrigerated wind tunnel i t was 
found that ice formation on the leading edge 
of the wing decreased the maximum lift co­
efficient from 1 .32 to 0.80, and increased the 
drag by 90 percent. This is, unfortunately, 
mathematical confirmation of the serious 
hazards of ice formation, particularly in 
hastening the stall of the airplane. 
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In its study of engines, the Committee has 
confirmed by tests what practical designers 
have long held-that the two·siroke cycle is 
most attractive for the aircraft Diesel.-A. K. 

MAIL BY AUTOGIRO 

R
UMORS have come true. and Eastern 
Air Lines has received from the Kellett 

Autogiro Corporation a wingless 'giro which 
will be used by the transport company in 
executing its United States mail contract 
covering the six· mile ferry route from the 
Central Airport, Camden, New Jersey, to the 
roof of the Philadelphia general post office. 

The Kellett 'giro is a one.place ship, with 
a large mail compartment, and will carry all 
the necessary instruments for blind flying 
and the exacting service of roof landing. 
The new craft is a derivative of the military 
'giros which have done such excellent work 
with the Army Air Corps. High speed will 

Mail·carryin g 'giro 

be 125 miles an hour, with low speed less 
than 25 miles an hour. The 'giro will land 
without forward roll and take off in less 
than 80 yards in still air. Specifications of 
t he ship are : span, 40 feet ; useful load, 
620 pounds ; weight empty, 1630 pounds ; 
pay load, 150 pounds ; gross weight, 2250 
pounds ; fuel, 30 gallons ; service ceiling, 
14,000 feet ; cruising range, 200 miles.-A. K. 

SYNCHRONIZING AIRCRAFT 

ENGINES 

WHEN the motors of a multi.engined 
airplane are out of synchronism, an 

aJ)noying "beat" is produced. For example, 
a difference of only 20 revolutions per 
minute between two engines will cause a 
distinct "beat" every three seconds. Since 
it is difficult to read a tachometer to within 
20 revolutions per minute, attempts by the 
pilot to synchronize the engines are difficult 
and tedious. Moreover, even after the en· 
gines have been brought to the same speed 
by manual control, rough air or variations in 
operating conditions may throw them out of 
phase, to the renewed annoyance of the pas­
sengers. 
Hamilton Standard Propellers engineers 

have, therefore, sought to secure automatic 
synchronization, and have fully succeeded by 
a system which is both ingenious and simple 
in principle. When the engines are operat­
ing at approximately the same speed, the 
pilot merely flips a swit ch ; the synchronizer 
then takes control and brings the engines 
to exactly the same speed and keeps them 
there. 
A combination oJ mechanical and elec­

t rical principles is employed in the syn­
chronizer. The actual change in speed is 
accomplished mechanically through adjust­
ment of the constant.speed control on a par-
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t icular engine, by increase or decrease of 
the propeller pitch. But the actual adj ust­
ment of the propeller control is effected elec­
irically and automatically by a small differ­
ential three-phase motor attached directly 
to the propeller control. 

The principle of operation of the differ­
ential motor is that it will not I'otate when 
the frequency of the power supplied to one 
of its windings is the same as the frequency 
supplied to the other winding. Power for one 
winding is supplied from a small alternat­
ing-current generator driven by one engine. 
Power to the other winding comes from an­
other alternating-current generator driven 
from the "master engine." If the speed of 
any engine differs by as lillIe as a single 
revolution per minute from the speed of the 
master engine, a difference of phase is cre­
ated in the windings of the differential 
motor, and the rotor is set into motion, 
changing propeller pitch until all djfference 
has disappeared. 
A very important feature of the differen­

tial motor is that its speed of rotation is 
directly proportional to the magnitude of 
the differences in frequency. Thus, as the 
engine approaches the speed of the master 
engine, the correct ive action becomes slower. 
Hence there is no tendency to over-shoot 
the mark or to produce hunting. 
. Manual adjustment may be obtained at 

any time by switching off the synchronizer, 
but pilots naturally prefer the automatic 
system of operation, and the new device has 
been enthusiastically received by pilots and 
airline operators in generaL-A. K. 

AN AL YSIS OF LANDING 

AND T AKE·OFF 

AN important question in transport opera­
.tl. tion is the following :  "Is it or is it 
not safe to operate certain transport craft 
in and out of certain airports ? " To determine 
proper lengths of runways and the correct 
height and location of obstacles to approach 
or get-away, reliable information of landing 
and take-off characteristics under service 
conditions is necessary. Speaking before the 
Aeronautical Section of the National Safety 
Council, Major A. B. McMullan, of the Civil 
Aeronautics Authority, described a photo­
graphic system which has been developed 
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Aircraft en gin es a re synchron­
i zed elect rically as shown here 
and de crihed in t h e  text  below 

by the Eastman Kodak Company for obtain­
ing such vital information. 

The essential equipment consists of four 
spring-driven ' motion-picture cameras with 
electrically operated single-frame releases. 
An electrical release mechanism is employed 
which gives absolutely correct timing. In 
practice, two pairs of cameras and two elec­
t rical controls are used. One pair of cameras 
is set on a short base of 60 feet, the other 
on a long base of 300 feet . With appropriate 
bases, markers, and so on, the airplane can 
be kept in view of the cameras throughout 
the take-off or landing process. Coordination 
of the films, timing devices, and so on, to­
gether with a projector on which the images 
produced by the two cameras of a pair are 
projected, and which is provided with ref­
erence markers, enables complete space tri­
angulation to be carried out. A species of 
photographic surveying is thus accomplished. 
The final result is that a record is obtained 
of the exact position of the plane in horizon­
tal and vertical distance at any instant of 
t ime. The value of such data is obvious.-A . K. 

START·STOP 

AMERICA operates approximately 
1 6,000 passengeI- trains, and 

somewhere in the land a train is 
either starting or ending a trip 
every five seconds. 

ALCOHOL HAIR TONICS 

PLUS MASSAGE 

WHEN alcoholic preparations are used 
on the scalp, vigorous brushing or 

massage should be used to stimulate the pro­
duction of enough natural oil to offset any 
drying tendency they may have, according 
to the Journal of the American Medical As­
sociation. 

This statement appears in answer to a 
physician's query on accepted modes of treat­
ment for falling hair. 
Among the preparations suggested by the 

J oumal for arresting acute loss of hair is a 
solution of cresol in alcohol. A milder form 
of treatment which has been the "favorite" 
of dermatologist s for many years is a 1 per-
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cent solution of pilocarpine in 50-percent 
alcohol or bay rum, according to the Journal_ 

"This is said to have a specific stimulating 
effect on the growth of hair, possibly related 
to its action on the vegetative nervous sys­
tem." 

Other formulations given by the Journal 
are the following : chloral hydrate, from 3 
to 10 percent in 50-percent alcohol or bay 
Tum ; OT mercury bichloride 0_3, resorcinol 
monoacetate 6, spirit of formic acid 20, in 
bay rum or perfumed alcohol to make 120_ 

FIGURES 

pUT down the fi gnre 10,  then add 
38 ciphers, and you will have the 

amonnt the voice is  amplified by re­
peaters on a telephone call between 
New York and San Francisco_  

MACHINE TO HARVEST 
S UGAR CANE 

N
ATIVE sugar cane cutters in Hawaii 
will stand awestruck when the monster 

cane harvester shown in two of our illustra­
tions starts gobbling up stalks of cane like 
some starved mammoth which has chanced 
upon a field of particularly luscious grain_ 

This giant-compare its tire (7 feet in 
diameter) with the truck-started its jour­
ney recently to Hawaii where it will be put 
into operation by the Honolulu Sugar Plant­
ers' Association_ Built as an experimental 
unit, the harvester will be "field-engineered" ; 
any changes proved necessary by operating 
trials will be made by means of the truck 
shown, which is a traveling fabricating shop 
fitted with Lincoln Electric Company arc 
welding equipment, driven by power take­
off from the truck drive shaft. 

The sugar cane harvester was built for the 
Honolulu Sugar Planters' Association by 
R. G. LeTourneau Inc., and has been in 
process of development for many months_ 
The idea for i t grew out of a discussion of 
cane harvesting problems between Hawaiian 
cane growers and R. G. LeTourneau_ 

The cane harvester will cut the cane just 
below the surface, yet high enough to avoid 
injury to the TOOts_ As it cuts the cane, the 
machine will pick up the stalks, take them 
into its cutting compartment, cut them into 
pieces approximately a foot long, then carry 
the pieces by conveyor mechanism to trucks 
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OT wagons which will travel along beside 
the harvester. 

The engine installed in the harvester is a 
160 horsepower Diesel built by . Caterpillar. 
The large generator mounted on the front of 
the engine is for the purpose of furnishing 
power to electric motors which drive the con­
veyors and other operating mechanism. 

This huge piece of machinery is success­
fully operated by only one man. 

CONVERSATION TIMER 

I
N business offices where numerous long­
distance calls are made or where over­

time is charged on local calls, it is often con­
sidered necessary to time any given conver­
sation carefully to avoid extra charges. In 

To time talk 

such offices a small clock-like device called 
the Phone-O-Meter would prove invaluable_ 
Operated by a clock escapement, this meter 
may be set for any timing up to five minutes 
by merely turning the dial pointer by hand. 
Set at the begi nning of a telephone conver­
sation, it rings a bell a few seconds before 
the normal t ime is lip. 

PAPER GLAZE FROM CORN 

T
HE protein from corn is being used to 
make a glazing or coating composition 

for fine printing papers. This replaces casein 
from milk used in similar compositions.­
D. H. K. 

BLIND TYPE PULL RIVET 

A NEW type of rivet has been developed 
to be used in places where there is a 

blind side ; that is, where one can work from 
the outside wall only and where heating, 
hammering, or upsetting are impractical. 
This new Hopkan blind rivet can be used 
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for assembling the finest thicknesses of sheet 
metals, often where it is impossible to use 
o ther fasteners and rivets. Also, it may be 
used for fastening woven materials-such as 
upholstering to wooden or steel frames-or 
where it is desired to fasten boards to. steel 
or Bakelite. 

The male part of the rivet has a shank 
with a groove in it for pulling purposes_ 
This is pulled through the slotted female 
part. The male and female are put through 
the structure from the outside with a pulling 
device. (Any standard puller can be adapted 
for use on the Hopkan blind fastener . ) The 
puller holds the female, while the male is 
pulled to its proper destination, at which 
time the shank of the male automatically 
breaks off. This leaves the hole evenly filled, 
and makes a smooth finish, regardless of 
the shape of the head. 

The rivet can be made from any type of 
steel, aluminum, or brass or other d urable 
alloy. The head can be made button, Aat or 
hexagon, and the rivet can be made in any 
size. 

C HEMICAL ELIMINATES 

PAINT ODORS 

T
HE objec tionable odor and eye smarting 
which accompany interior painting usu­

ally arise from the oils which the paint con­
tains rather than from the volatile solvents_ 
A new produc t, Santomask, added to the 
paint, will eliminate discomfort to the occu­
pants. One or two teaspoonfuls per gallon are 
all that is required, and the chemical will 
not affect the normal characteristics such as 
drying time, durability, or color. 

The manufacturer, Monsanto Chemical 
Company, claims that the new product will 
be especially advantageous for office build­
ings, hospi tals, schools, hotels, and homes­
buildings which frequently are occupied dur­
ing redecoration and painting. 

EXPLOSION DAMAGE 

D
AMAGE from one of America's major 
sources of destruction-dust explo­

sion--can be materially reduced by scratch­
ing the outer surfaces of windows in factories 
where dust explosions are likely to occur, 
according to Hylton R. Brown of the U. S. 
Bureau of Chemistry and Soils. 

Standard size panes, with a pair of diago­
nal scratches starting two inches from the 
edge and omitting a section two inches 

Front and rear views of the new machine designed t o  harvest sugar cane 
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across in the center of the pane, will break 
at such low pressures that the exploding dust 
will not have a chance to knock down walls, 
he indicated. Yet the window panes will be 
sufficiently strong to resist outside wind 
pressure. 

Some such scheme i s a necessary measure 
for "it i s impractical to build walls strong 
enough to withstand the pressures pro· 
duced," Mr. Brown pointed out. He recom­
mended swinging vents as the most satis· 
factory way of getting rid of the dangerous 
dust-explosion pressures, but pointed out 
that such swinging windows could be in­
stalled in existing buildings only at great 
expense. 
Unscored window glass, particularly of the 

"double·strength A quality" most widely 
used in factory constnlction, is much too 
strong to vent the force of an explosion suc­
cessfully, he indicated. The window frame 
itself may go first when such a glass is used. 

Property damage in excess of $35,000,000 
and deaths in excess of 300 have been caused 
hy dust explosions in the last two decades. 

Dividing a huilding with unpierced walls 
was another of Mr. Brown's suggestions. I t 
would prevent the spread of the explosions. 
Explosive dusts include a wide variety­
starch, grain, wood flour, sulfur, cork and 
others being among them .-Science Service. 

THAT HIGHWAY WHITE 
STRIPE 

SOME time ago II nationwide search was 
conducted for the originator of the cen­

ter traffic safety line on highways, the "white 
stripe," by The B. F. Goodrich Company, 
and the honor was awarded to the late Ed­
ward N. Hines of Detroit, vice chairman of 
the Wayne County Board of County Road 
Commissioners and a prominent figure in 
highway and highway safety activities for 
many years. 
A plaque was presented to Mr. Hines to 

commemorate his great contribution to high. 
way safety, a method now being used inter· 
nationally. 

His origination of the center traffic stripe 
was in 1911 . 

Now comes Alexander L. H. Darragh, of 
Chicago, who submits a photograph of a 
section of old highway between Mexico City 
and Cuernavaca, Mexico, built under the 

Traffic dividing stripe on a Mexi­
("an road built some 400 years ago 
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A bove : One of the sodium bombs 
compared with the tube in which it  
will be used. Righ t :  Final stage in 
the pl"Oduction of the bombs. Filled 
with triple distilled sodium, they 
are ready to be sealed and removed 

Spanish regime 350 or 400 years ago, and 
clearly showing that the "white stripe" was 
in use even then. 

This stone road, many sections of which 
are in service today, being used mainly by 
foot travelers and light animal·drawn vehi· 
cles, has a "built-in" center line of light· 
colored stones. 

Mr. Darragh took the photograph at a 
point where the old road intersects the new 
and modern highway to Mexico City. He 
gives no historical reason for creation of the 
"white center line" but believes it might 
have been put in, even in those days of com­
parative antiquity" to prevent quarrels be· 
tween those ancient travelers who wanted to 
he sure they got their half of the road for 
their burros and wagons. 

S ODIUM BOMBS 

GETTING a pinch of sodium into the 
sodium vapor lamp, the golden'Ol'ange 

lamp which is becoming increasingly corn· 
mon in highway lighting, is a complex prob. 
lem, the solution of which involves the ex· 
plosion of a "bomb" smaller than a marble. 

The sodium lamp consists of an evacuated 
tubular bulb with an electrode at each end. 
When the current is turned on, the sodium, 
showing as a mirror·like deposit when the 
bulb is cold, is vaporized and becomes the 
current conductor, giving the bulb its charac­
teristic golden·orange color. 
The problem is to get the required amount 

of pure sodium-about 1/80 ounce-inside 
the vacuum tube without exposing the sodi­
um to air. A tiny bomb, a glass bulb con­
taining pure sodium, does the trick. Making 
the miniature bombs is a complicated process 
in i tself. Before being sealed within the mini. 
ature bomb, the sodium undergoes a triple 
distillation. Attached to the fourth vessel of 
the distilling system by slim necks, or capil­
lary tubes, are the glass cases of the sodium 
bombs. In its final distillation the sodium is 
deposited in the capillary tubes. Argon gas 
i s released into the system to force the sodi­
um from the necks down into the bulbs. Heat 
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is then applied to the necks to seal off the 
bulbs and remove them. 
After the sodium bomb has been placed in 

the lamp tube and the tube ha s been evacu­
ated, a high frequency coil is placed around 
the tuhe. This coil induces heat in any metal 
within the tube, by a sort of "wireless" or 
radio process. I t causes the sodium inside to 
melt, to heat still further to the boiling point, 
and to explode its glass bomb. 
The sodium is thus deposited on the walls 

of the lamp. Its glass case is shattered by the 
explosion into countless pieces. Since the 
glass case of the bomb is at the most six 
thousandths of an inch thick, the shattered 
pieces are hardly more than dust, which can 
he left in the lamp. 

Before the miniature bomb explosion 
method was developed in the General Elec· 
tric Company's Research Laboratory, the 
sodium was distilled separately into each 
lamp. 

ON MAKING FEATHER 
DUSTERS 

T HE recovery and use of feathers has 
long been an organized business, and 

vast quantities of them have been diverted 
to various uses-including feather dusters. 
In making dusters the feathers are drawn 
through a metal ring to regiment the quills. 
Light as they may be, the feathers have a 
protective structure of tiny, tough scales 
that scratch and eventually wear out this 
metal ring. One manufacturer found his 
rings worn so rapidly as to mean serious 
nuisance and expense. In succession, various 



378 

harder metals were tried-several types of 
steels, then Stellite, then Carboloy. As none 
was entirely satisfactory, he asked for sug· 
gestions from an ingenious :worker in metals. 
The successful solution was an exact reo 

versal of the direction in which previous at· 
t empts were made. Little is known of the 
ultimate nature of friction, and the term 
"hardness" i s all but meaningless without a 
description of the manner of its measurement 
or the nature of the opposing forces. Hard· 
ness as measured by penetration of a steel 
ball may have no relation to hardness mea· 
sured by depth of groove under a diamond 
cutter . . It is therefore difficult to predict 
wear or friction with unusual materials or 
conditions. The microscopic surface of feath· 
ers presents an unusual combination of abra· 
sive properties of surface, composition, and 
shape. Rubbed against what the inventor 
called "brute hardness," minute particles of 
metal wore away, whereas lead, not rigid, 
but pliable, apparently flowed back and forth 
under the pressure of the feather surface. 
Lead was proposed and pure lead rings now 
wear almost indefinitely.-The Industrial 
Bulletin of Arthur D. Little, Inc. 

ELECTRICITY COST 

,
T HE electric current consumed 

during its lifetime by an ordi· 
nary IS·cent, 60·watt electric lamp 
costs at least ten times as much as 
the lamp itself. Hence, even a I per· 
cent increase in the efficiency of a 
lamp will make a sizeable difference 
in its ultimate cost. 

PRE-CAST CONCRETE 

SHAPES 

I I I 

P ITTSBURGH, the city that gave the 
world standardized structural steel, now 

has become the birthpl.ace of standard pre· 
cast concrete shapes, which simplify fire· 
proof construction and lower its cost through 
mass production. 

Use of vibration, heat, and mass produc. 
tion methods are the three main features of 
the system of manufacturing Cern enstone, as 
the pre·cast material i s known. Vibration 
while molding is said to produce a finer tex· 
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Above : Pouring the mix at one end 
of the c ontinuous production Cern· 
enstone mill. Right : A few of the 
pre·cast concrete shapes that can be 
produced with the same equipment 

t ure and a stronger product. Heat is used to 
hasten the chemical reaction of the cement 
when it is brought in contact with the other 
materials and water. It also is said to induce 
uniform shrinkage and a product of a uni· 
form light color. Mass production has been 
made possible by the development of a sys· 
tem which permits rapid cycles of manu· 
facture and the making of several shapes at 
one operation. The method of molding, cur· 
ing, and aging produces elements with sharp 
edges and corners so that they have the ap· 
pearance of cut stone. 
Among the products which can be pro· 

Designed to speed up sweeping of 
sidewalks and floors in industrial 
plants, the "Flying Dust Pan," in· 
vention of R. C.  Howell, a Cleveland 
industrial engineer, i s  powered by a 
one·horsepower motor and m ounted 
on General Streamline Jumbo Jr., 
pneumatic tires. It runs at a speed of 
about three miles an hour and can 
turn around in its own length. 
Picking up any type of dirt or 
debris, from fine dust to stones as 
large as hens' eggs, the sweeper can 
be manipulated to work within an 
inch and a half o f  a factory wall 
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duced by this method are blocks for wall con· 
struction and channel·shaped, short.span 
slabs for floors and roofs, as well as long. 
span slabs; concrete plank, joists, brick, in­
sulating tile, and veneering, also curbs, side· 
walks, and fence posts. 

The prod.uction equipment consists of a 
rigid steel frame over a curing chamber 
which produces a temperature of 160 de· 
grees, Fahrenheit. A hopper, which fills the 
molds with concrete, mixed to a plastic state, 
rides on the top of the frame, together with 
vibrators which agitate the mix. Steam from 
the curing trough keeps the molds constantly 
hot. After the concrete has hardened suffi· 

ciently the products are lifted out in large 
groups and unloaded for aging under cover 
and in a constant temperature, to prevent 
unfavorable weather conditions from arrest· 
ing the proper chemical reaction within the 
concrete. 

COPPER CURES FUNGOUS 

DISEASES 

COPPER, passed through the skin by e1ec· 
tric current, is being successfully used 

in treating fungous infections of the hands 
and feet by physicians at Yale University 
Medical School. 
In the past, many remedies have been used 

to treat these painful and abhorrent skin in· 
fections without spectacular success. Of 37 
patients treated at Yale by means of elec· 
tric current, 26 have been discharged as 
cured. Some of them had severe infections 
of long duration, one for as long as 25 years. 
The average number of treatments given was 
six. 

The afflicted person sits with his feet im· 
mersed in enamel pans and with the hands in 
other' basins. When the infection i s on the 
feet, the hands are immersed in salt sol u· 
tion and the feet in 0.2 percent copper suI· 
fate solution. For infections of the hands 
the relations are reversed. The duration of 
the treatment i s 20 minutes. Special ap· 
paratus has been devised to obviate the 
danger of electric shock. 

Dr. Howard W. Haggard, Dr. Maurice J. 
Strauss and Leon A. Greenberg described 
{lIe new treatment in a preliminary report in 
the Journal of the A merican Medical As· 
sociation.-Science Service. 

RUBBER-TO-METAL CEMENT 

THERE has long been need for a cement 
which will stick many different kinds of 

materials, including rubber, to metals. Such 
a cement has been developed by the SI. 
Louis Rubber Cement Company and i s avail· 
able in all size packages from one ounce to 
55 gallons. This product, which is called 
Griptite Cement, is easily applied, can be 
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made to be a quick or slow dryer, and to 
withstand any climatic conditions. The man· 
ufacturers claim that the longer it sets the 
more tenacious it is. 

Griptite is made from a combination of 
rubber, selected gums, and chemicals. The 
result is a cement that "welds" rubber to 
metal, anti·squeaks to metal, rubber to en­
ameled metal, felt to metal, blue wadding to 
metal, cardboard to metal, and linoleum to 
metal and concrete. 

TUBE· W ALL· S COPE AND 
MAGNAFLUX 

Two new procedures involving a recently 
developed instrument, the Tube-waIl­

scope, and a new application of the Magna­
flux method are now being used to inspect, 
during production, both the interior and ex­
terior surfaces of every length of J & L Blue 
Ribbon seamless steel integral joint drill 
pipe manufactured by the Jones & Laughlin 
Steel Corporation_ 
The Tube-waIl-scope fills a long-felt need 

for an accurate, scientific method of inspect­
ing the inside of tubular goods for defects 
which eventually might result in pipe fail­
ures in the field. The Tube-waIl-scope is a 
precision instrument resembling an excep­
t ionally long telescope. It is equipped with 
an adjustable focus eyepiece at one end and 
a series of special lenses, reflectors, and a 
specially designed high-powered light at the 
other. The lenses are arranged to permit the 
operator to inspect the complete 360 degrees 
of circumference inside any tubular product 

- as the Tube-waIl.scope is pushed slowly 
through the pipe. Guide baskets mounted on 

the barrel serve to center the instrument in 
the pipe. 

As the Tube-waIl-scope magnifies the size 
of the image of a defect, an experienced in­
spector can quickly recognize any flaw as 
a possible source of . failure and by calibra­
tions on the instrument barrel can then read· 
ily determine the location of a defect. 
Every length of integral joint drill pipe 

now being produced by the company is also 
subjected to the Magnaflux test. This drill 
pipe eliminates the conventional type tool 
joint by having a forged upset tool joint in­
tegral with the pipe itself. The Magnaflux 
test is applied to the exterior of this forged 
upset to detect defects not visible to the eye 
in the desire to attain a perfection of sur­
face that will materially reduce the possi­
hility of failures at the joint. 
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This test consists of placing the pipe in a 
magnetic field and then sprinkling the pipe 
with a metallic powder or solution. Even 
though not otherwise visible, any defect will 
immediately become apparent as the red 
powder is attracted by magnetic action to a 
flaw and collects there. 

THE KORT NOZZLE 
A N appendage which is installed perma­

.tl. nendy on the stern- of vessels to sur­
round the propeller as a sort of tube, and 
called the Kort nozzle, is being rapidly 
adopted for use on small vessels. This device, 
which is handled in this country by the Dravo 
Corporation, produces an additional effective 
thrust from the screw propeller without in­
creasing the load. It is intended for use on 
well-designed vessels but is not . for use on 
poorly designed ones. It has no moving parts, 
no connection to moving parts, consumes no 
power, and is physically as strong as the hull 
itself. 

The duty of the Kort nozzle is to control 
the direction and velocity of the water pass-

How the Kort n ozzle drives a cylin. 
drical column of water stern ward, 
thus obtaining a "productive push" 

ing to, through, and away from the propeller, 
with the further duty of obtaining additional 
forward thrust through the control of the 
suction value of the propeller "draw" on the 
hydrofoil sectioned ring. The underlying 
principles through which this nozzle gains 
i ts superior propelling efficiency are not un­
duly technical yet are too long to explain in 
detail here. Generally speaking, the action of 
the propeller i s to drive sternward a cylindri. 
cal column of water and from this propeller 
race, "productive push" is obtained. 
For coast-wise and harbor towing vessels 

an increase of tow-rope pull between 20 per-

Left : The Tube·wall-scope in use . 

Below :  With the Magnaflux test, in­
visihle pipe defects are detected 

The Kort nozzle installed on the 
- Dutch motorship loma. See text 
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cent and 35 percent may be expected at nor­
mal towing speeds. The case of the Motor­
coaster loma of Groningen, Holland, will 
serve as an example. Triah made in calm 
water over a measured mile without the Kort 
nozzle gave a speed of 7.83 knots with thc 
engines developing 225 S.H.P. at 298 revolu­
tions per minute while the loma was con­
suming 89.4 pounds of fuel per hour. After 
the application of a Kort nozzle, on the same 
course and under similar sea conditions, the 
vessel attained a speed of 8.6 knots with the 
engines developing 219 S.H.P. at 322 revolu­
tions per minute and consuming 87.0 pounds 
of fuel per hour. The gain was 9.85 percent 
in speed with a reduction of 2.7 percent in 
fuel. 

A NEW JOINT 

A NEW electric welding process, succcss· 
fully adopted in a number of industrial 

plants, provides rapid, automatic making of 
welds of low-carbon and medium-carbon 
steels, stainless and other alloy steels. The 
"Unionmelt" process uses as an electrode a 
bare welding rod automatically fed, heated 
by the passage of an electric current from it 
to the work being welded. The end of the 
electrode is constantly covered by a special 
granulated material which is automatically 
laid down in advance along the seam to be 
welded. 

The granulated material used is a high­
resistance conductor of electricity in the 
molten Slate, and hence makes possible the 
use of very high current densities which 
cause rapid generation of intense heat. It 
also acts as a heat insulator and concen-
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trates the heat in a small welding zone. The 
molten portion floats as a liquid hlanket 
over the weld metal, protecting it from the 
atmosphere, and the actual welding takes 
place beneath this liquid blanket, without 
evidence of an arc, and without sparks, 
spatter, smoke, or flash. By using various 
combinations of amperage, voltage, and 
welding speed, the shape and the reinforce· 
ment of the weld can be varied and the 
depth of the fusion zone can be regulated as 
desired.-The Industrial Bulletin of Arthur 
D. Little, Inc. 

NEW LIFE PRESERVER 

THE belt worn by the bathing girl in our 
illustration is the invention of G. J . 

Peterson of North Dakota, who spent almost 
four years in its perfection. It inflates and 
quickly becomes a life preserver in an 
emergency. The Swimaster, as it is called, 
has the appearance of a handsome swim­
ming belt, uses ordinary Sparklet siphon 
cartridges available at all drug stores, and 

There is  nothing unusual in the 
appearance of the swimming belt 
shown at upper right, but it can 
be instantly inflated to act as a 
life preserver, as pictured ahove 

can be used over and over again. A slight 
squeeze of the belt buckle inflates the 
Swimaster to a buoyancy more than suffi­
cient to float the heaviest person, even in 
hunting clothes, from 12 to 16 hours or 
more, in swimming position ! 

Hunters and fishermen may wear the belt 
under clothing where it will remain incon­
spicuous and still operate efficiently. 

PENNIES SAVED 

HOUSEWIVES' habit of utilizing the 
bags in which sugar, flour, rice, and 

other similar materials are delivered to them, 
has at last stimulated ink makers to action. 
A new series of printing inks to be used to 
print labels on such bags gives impressions 
which are satisfactory so long as needed, but 
which can be readily washed out by the 
housewife. By using pigment inks with these 
removable ones, part of the design can be 
left on the cloth if desired. Still other inks 
will leave a stain in the cloth when washed 
out with soap and water.-D. H. K. 

OLD MATHEMATICAL 

PUZZLE STILL INTRIGUES 

O NE of the great mysteries in the history 
of mathematics is known as Fermat's 

last theorem. In the year 1637, brilliant 
Pierre Fermat, great French mathematician, 
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wrote in the margin of an algebra book this 
statement : 

"If n is a number greater than two, there 
are no whole numbers, a, b, and c such that 
a" plus b" equals c". I have found a truly 
wonderful proof which this margin is too 
small to contain." 

UnfOl'tunately, after Fermat's death in 
1665, an examination of his papers showed 
that he never wrote . out this "wonderful" 
proof. And in so doing Fermat left a mystery 

which probably every first rate mathema· 
tician since his time has puzzled over at least 
once. 
Many of Fermat's mathematical followers 

spent entire lives on the problem and at least 
three large cash prizes ( one in 1907 amount­
ing to nearly $25,000) have been offered for 
a solution to Fermat's moment of inspira­
tion. Like some modern movie or cigarette 
contest these prizes produced a veritable 
avalanche of "solutions," mostly from ama­
teur mathematicians, and all false proofs. 
The present status is that the theorem has 
been proved for values of n less than 617. 
Reporting recently to the American Mathe· 
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matical Society, Dr. J. Barkley Rosser of 
Cornell University described a method of 
treating a special, simplified form of Fermat's 
famous theorem so that many values of n can 
be handled at once. With this method he has 
proved this special case for all values of n 
less than 8,332,403. 

This special form puts on the resrriction 
that the number n must not divide a, b, or c. 
Previously Dickson, in 1908, had proved this 
case for numbers up to 7000 and, in 1925, 
Beeger did it for numbers up to 14,000. By 
comparison Dr. Rosser's contribution is enor· 
mous.-Science Service. 

ILLUMINATION 

"SIGHT is  precious," says the 
Washington Water Power Com­

pany, Spokane. "It is estimated we 
use our eyes for severe visual tasks 
ahout 30  percent more than was 
common a generation ago-and 
many times more than a century 
ago." 

FOR HOMEBUILT RADIO 

FACSIMILE RECEIVERS 

THE amateur who likes to build his own 
radio receivers can now add another in­

teresting radio development to his accom· 
plishments. He can secure the parts and 
build his own facsimile radio printer. Be­
cause of the great interest aroused by this 
latest development in radio, The Crosley 
Corporation has prepared a kit containing all 
the parts necessary to build a Reado facsimile 
printer which the amateur can operate in 
connection with his own radio receiver. 

Facsimile radio printing is in its infancy 
today just as radio itself was 20 years ago, 
and with the possibility of radio printing 
coming into widespread use in homes and in 
other places as yet untouched, the radio 
amateur has a highly interesting field in 
which to carry on his experiments. 

Facsimile recorder which can b e  constructed from an available kit of parts 
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The Crosley Reado radio printer is a de· 
velopment of the Finch method ( See Scien· 
tific American, June, 1938) and is being 
used in many places throughout the country. 
The time probably is not far distant when 
radio facsimile printers will constantly de· 
liver an interesting stream of timely news 
items and pictures of news events, as well as 
other information, into homes and other 
places. 

CONTROL FOR PEACH 

B ORER 

E THYLENE dichloride, widely used in 
fumigating grain, has proved more ef· 

fective in controlling peach borers than 
many materials now used, and in addition 
i t is easy to apply with little danger of in· 
j IIry to the tree and is relatively cheap. 
Ethylene dichloride is emulsified with wa· 
ter containing potash fish·oil soap ; and 
this emulsion is poured about the base of 
the tree. The treatment can be given to 
trees of any age and can be applied at any 
season.-D. H. K. 

S EAR OFF STEEL S URFACE 

DEFECTS 

F
LASHING, searing flame is removing the 

. bottleneck in the otherwise high speed, 
mechanized production of steel from the ore 
pile to the warehouse of the finished product . 
That bottleneck was the stage known as 
bloom finishing, when the surface defects in 
the steel had to be temoved to meet cuslomer 
demands. 
Flaming torches, burning oxygen and 

acetylene gas, are now searing off the O llt· 
side surface of giant billets in many steel 
mills of the land. They are replacing older 
methods which employed many men to chip 
off the defects with pneumatic chisels or 
huge machines-power·operated but man· 
controlled-which did the same thing. 

Flame scarfing is the name of the new 
method. The steel makers have been reluc· 
tant to talk much about it · until it had 
achieved a success over an appreciable 
period of time, in full scale commercial pro· 
duction. They had been fooled, too many 
times before, by other methods claimed to 
have solved the problem of bloom finishing. 
But that trial period is now over and grins 
are replacing skeptical frowns on the faces 
of the nation's steel masters. 
The Lin·De·Surfacer is the name of a 

flame scarfing device coming into increas· 
ingly wide use in steel plants. It takes its 
best position in the steel mill's otherwise 
continuous chain of production when it is 
placed in the blooming mill near the giant 
shears that cut off chunks of steel a foot in 
diameter and 10 or 12 feet long. 
These chunks, the blooms, go through the 

flame·cutting treatment, lose their surface 
defects and pass on to the rolling mills. 

In actual operation the bloom passes into 
the unit and its surface is pre·heated, to 
the point where it j ust begins to flow, in 
about two seconds. This is accomplished by 
multiple torch openings which may number 
as many as 28 orifices. Then, at the proper 
instant, along comes oxygen gas and sears 
off the outer surface to any depth desired 
up to a quarter of an inch. 

In the de·surfacing unit the blooms move 
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WHERE SCIENCE ENDS 

HOSPITALITY BEGINS 

The Waldorf, for example, is a magnificent scientific. 
achievement, not only dependent on science when it 
was built, but continuously dependent on many sci· 
ences for the efficiency of its operation. 

But every man of scientific turn of mind knows 
what we mean when we say that hospitality, in his own 
home no less than in the Waldorf, is something warm, 
living and human that survives scientific detachment. 

And it is that ability to preserve the human touch, 
in spite of all our clockwork schedules and efficiency, 
that gives the Waldorf its unique reputation for main­
taining close, cordial and communicable contacts 
with its patrons. 

Besides, this year, when you come to New York, 
you'll get so much science at THE FAIR, that it'll be a 
genuine relief each day to return to the hospitality 
of The Waldorf· Astoria ! 

THE 

WA LD O RF-A S T O R IA 
P A li K  A V E N l l E  . �1 9 T H  T O  5 0 T H · N E W  Y O R K  
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R I G H T  I N  YOU R  OWN H O M E !  
Give "Amateur Night" parties. Invite your talented 
friends who can give monolo�'ues,  sing or play musical 
instruments or have dramatic ability. Develop your 
own talents and radio techniQue. See how your voice 
sounds orer the air. It may lead to a career before 
the microphone. 

The Universal Record Player and Microphone Set will give 
you unlimited pleasure. It will de,"clop your poise and 
personality, make you at ease before audiences. 

AFTER YOU R  BROADCAST I N G  
YOU CAN PLAY 

YO U R  OWN FAVO RITE RECORDS 

a n d  announce their  titles over t h e  m i ke. It  w i l l  come through your 
Rad i o  without connect i n g  w i res. You can even switch off the music  
at  any po i nt you desire  a n d  hum or w ise crack i n  between. A n d  
there's plenty of vol u me--enough f o r  c l u b  dances. barn dances, a l l  
outdoor enterta i n ment-wherever y o u  c a n  p lug  i nto an outlet. For 
that's all you have to do-and w i thout w i res or any connections 
whatever your voice and favorite record m u s i c  come through your 
radi o ,  convert i n g  it into a modern com b i nat i o n  rad io  and record 
player. Now you can g ive professional audit ions  to your fr iends 
a n d  yourself. You may fi n d  that some of you deserve a career on 
the Stage, Screen or Rad io.  

The Microphone and Record Player Sel comes complete and FULLY 
GUARANTEED for only $10.95.  direct from the mal1ufactureI'. 
'fhe record player alone is $9.50.  

Send 82.00 today and we'l1  
ship you the broadcasting set 
or Record Player, balance 
C. O. D. .But act NO\\, ! 

special intl'odllC� 

a 3 tube unit  with an a u d i b l e  
r a n g e  o f  200 feet. 3 d o u b l e­
pu rpose tubes. Special Dyna­
mic M i crophone with 25 ft. 
of r u b berized microphone wire. 
Beautifu l hand-rubbed Walnut 
C a binet. Crystal  pick-up.  Self­
starting motor. Specia l Vol u m e  
Control. A r m  rest a n d  need l e  
cup. 

PLA YLAND SUPPLY COMPANY 
14 W. 1 7th St., New York, N.  Y. Dept. 280 

Experimenters - Schools - Field Workers 

An Accurate Balance at a Price 
Wi t h i n  t h e  R e a c h  0 2  A l l  

Sensitive to 2/50 gram 

Weighs up to 100 grams 

Compact-No loose parts 

Modern, . durable construction 

Small convenient size 

Handsome streamline design 

Now permissible for auxiliary use in 

drug stores ( N. Y. C. Serial B 1 7 . )  

N e'l'er before a balance with all these exceptional features! 

Finest Qlta.l#),-i\Iade of tested materials. Its 
construction will appeal to laboratories desir­
ing the best equipment. The Bakelite cup Is 
unaffected by practically any substance that 
can come in contact with it : the tool steel 
Imife edge and agate bearing will give long 
life and accuracy. 

Extreme Sensitivity-Weighs to  one decimal 
point farther than the usual low-priced 
counter scales and serves nearly every labora­
tory purpose short of precise analysis: The 
capacity of 100 grams is ample for the delicate 

weighings made In the usual course of teach­
ing, organic synthesis, experimental work, 
cOlllpounding, photographiC work, etc . 

e mnpact·C oJ/ vellicnt-Does not monopolize a 
laboratory table. Placed on the desk of the 
busy technical executive, it will soon become 
indispensable. 

Its small size makes it possible to carry it on 
inspection and testing trips at a distance froIU 
the laboratory. It is small enough to be carried 
under the arm or in an overcoat. 

Graduated in e ither the Metric System (grams) or the A pothecary's System Igrai ns, 
drams and ounces ) .  In order i n g ,  please i n d i cate w h i c h  of these you desire. 

BENNETT BALANCE-$8.00 plus 40c Postage 
Tech Editorial Service, 26 West 40th Street,New ¥ork, N. ¥. 
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against the blast of oxygen flame at a rate 
which can be as high as 175 feet a minute_ 
The oxygen velocity is low, in contrast to 
the high speed flame of the ordinary oxy­
acetylene cutting torch, and peels off the sur­
face. The slag formed consists of about 80 
percent iron and can be used over again to 
charge blast furnaces.-Copyright by Sci­
ence Service. 

PLASTICS 

IN 1 926, production of plastics in 
the United States was 1 0,000,000 

pounds. A fast jump to 30,000,000 
pounds was made by 1932, and an 
enormous increase to  1 62,000,000 
pounds in 193 7. 

CALOMEL, VALUABLE 

INSECTICIDE 

DOSING cabbage maggots with calomel 
. applied in a suspension around the 
young plants, as a dust, or as a coating on 
the seed, has distinct advantages over most 
other methods yet devised for combating this 
troublesome pest, according to Dr. Hugh 
Glasgow, entomologist at the N. Y. State Ex­
periment Station at Geneva. 
The insecticidal properties of calomel were 

discovered largely by accident a number of 
years ago in some tests at the Station in 
which all of the salts of mercury were in­
cluded as a matter of routine, explains Dr. 
Glasgow_ Such striking control of the root 
maggot was obtained on the calomel plat, 
however, that it was immediately made the 
subject of careful tests, with" the result that 
it was found to have some decided advan­
tages over corrosive sublimate, the standard 
treatment, although no more effective than 
the latter in controlling cabbage maggot_ 

One of the chief advantages that calomel 
possesses is that there is little danger of in­
jury to tender young plants from its use, 
whereas corrosive sublimate must be used in 
a fairly dilute solution and even then may 
cause injury to cauliflower and radish seed­
lings. Corrosive sublimate is also suspected 
of delaying the harvesting date of early cab­
bage and cauliflower. Because it can be used 
in heavier dosages, calomel generally does 
not need to be applied as often as corrosive 
sublimate. 

Calomel may be applied in suspension in 
water, as in the case of corrosive sublimate, 
or it may be used as dust, or it may be ap­
plied directly to the seed at planting time. 
"In fact, any method that results in placing 
the calomel near the point where the eggs of 
the insect are normally deposited should re­
sult in satisfactory control of the root mag­
got," says Dr. Glasgow. 

TONETTE : NEWEST, 

SIMPLEST MUSICAL 

INSTRUMENT 

ALL his life, Zeigner Swanson liked to tink­
.t\.. er with flutes, to play them and to build 
them_ It is said that flutes are as old as wil­
low branches and a tool to cut them ; and 
"Zig" has amassed a collection of them show­
ing their evolution from hoIlow willow twigs 
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F A I R H A V E N  M ASSAC H U S ETTS 

P O O R  
E Y E S I G H T ?  

Try the new 
P I K E  Electric 

Reader 

A boon for elderly people and oth­
ers with poor eyesight. Wonderful 
for doctors, scientists and draftsmen.  

Write for free information and de­
tails of this new invention that 
makes reading matter 3 times larger. 

E. W. Pike & Co. El izabeth. N. J. 

ARMY· NAVY BARGAI NS  
HaI'er,aeks . . . . . . . . . . . . . . .. . . . . . $ .75 1 Cart. belt. . .  . . . . . . . . . .  $ .60 
l\Iachete- oolo . . . . . . . . . . . . . . . . . . .  $ 1 .50 Rope lal'lat . . . . . . . . . . . . . .  , . . . . .  $ .75 
Army sa ddle . . . . . . . . . . . . . . . . . . . .  $9.85 U. S. Hunting . Knife . . . $ 1 .25, 

Springfield rifle 50/70 . . .  . . . . . . . .  $3. 50 

1 9 :1 8  catalog, 2 8 6  pages, 2 0 0 0  illustrations of p i stols . 
s\\"ords,  �lIn:,; .  daggers, etc" m�tiled for � O  cen ts . Special 
circular 1'01' :': c  stamp. Est(l.bli�hell 1 8 65 .  
F RA N C I S  B A N N E R M A N  SO N S, 50 1 Broadway. N .  Y. C. 
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The Apex Slide Rule 
j, 8 � " in dia. The C Scale ill 25" long nnd 
gi\'es answer/l with j{fPat precision. It ba� 
the same scale, as the l\lidgct. described 
in our former ads in S. A. The illustration 
ahowl! a full-size portion of the flcales. Any­
one wit,1I weak: e�'e-8�ht can easily IISC 
this rule. Undoubtedl:v the 6l:reate�t slide 
rule value on the pref!eDt market. Order 
one today. l\Ionev refunded if YOli ure not 

sAtisfied. Price. with Instructions, $5.00. 
Cash or C.O.D. Circulars free. 

Gilson Slide Rule Co • •  Stuart. Fla. 
Slide Rul� Milke" 3illc� 1 9 1 5  

G E A R S  
I n  Stock- I m mediate D e l i very 

Gear!'!. speed reducen-o sprockets. thrust 
bearings. Hexible coupling!!. pulleys, ete. A 
complete line is carried in our C hicagoatoek. 
Call nlso Q uote o n  special gearll of anv kind . 
Send us your blue prints floud inqUiries. 

Write for Catalog No. 20 
CHICAGO GEAR WORKS 

769·773 W.  Jackson BI,d., CHICAGO, III. 
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through sterling silver flutes of modern de· 
sign to the Tonette. 
The Tonette was evolved from the desire 

of its inventor to bring music-making to the 
masses. It i s 7% inches long, chromatic and 
tuned to the piano. The finger holes are ar­
ranged for ease in playing ; and, by lifting 
one finger at a time, in succession, the scale 
is produced. The range i s an octave and a 

third, so that a wealth of material can 
played upon i t-favorite tunes, simple clas­
sics, popular melodies, and so on. And al­
ready considerable music has been specially 
arranged for it. The Tonctte is made of 
Tenite, an unbreakable plastic material. Its 
tone i s really a cross between that of a 
clarinet and a flute. Everything learned on 
the instrument carries over directly into the 
study of all other instruments. That is why 
music educators are adopting it as standard 
pre-band equipment for young music stu· 
dents. Its dollar price brings it within the 
reach of every child, and gives his parents 
an opportunity to see whether he has what it 
takes to learn to play�either for his own 
amusement or for any other purpose-before 
investing in a high-priced instrument. It is 
also used by professional bands for novelty 
effects and is ideal for adults who never had 
an opportunity to study music-for 
can play it without a single lesson. 

PRESERVING HAY 

T
HE addition of a form of phosphoric 
acid to alfalfa and timothy is recom­

mended as a method of preserving these 
crops so that they can be stored without 
drying and curing in ordinary silos. Waste 
by mildew and other causes is said to be 
eliminated by this new, inexpensive 
ment.-D. H. K. 

VALUABLE PRODUCTS 

FROM LIGNIN 

By adding hydrogen to Jignin-chemis­
try's problem child-scientists of the 

U. S. Forest Service's Forest Products Labo­
ratory at Madison, Wisconsin, have learned 
how to convert this waste product of wood 
into products that bear promise of being 
valuable raw materials with many uses. 
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One is a well·known product-methanol, 
or wood alcohol. Four others had not been 
previously discovered, although one of the 
group was described as theoretically possible 
by a German scientist. The properties of 
these new substances are such as to suggest 
their use as wood preservatives, fungicides, 
insecticides, adhesives, solvents, and plastic 
materials. 
The co·discoverers, Dr. E.  C. Sherrard and 

Dr. E. E. Harris, describe the first new sub. 
stance as parapropylcyclohexanol,. valuable 
as a solvent for organic gums and resins, 
and oils used in lacquers. It has value as a 
preservative, and is about as repellent to 
insects as creosote. 

The second and third substances, de· 
scribed as 4·propyl, 1 , 2·dihydroxycyclohex­
ane and 3-p.hydroxycyclohexylpropanol, are 
thick liquids which become solid after stand· 
ing a long while. Both may be made into 
plastic materials. 

The fourth substance is crystalline and 
unnamed, as the discoverers have not yet 
determined the positions of the carbon, hy· 
drogen, and oxygen atoms of which it is 
composed. 

Because of its complex chemical nature, 
lignin in its natural form has baffled scien· 
tists. By submitting i t to the hydrogenation 
process, the Forest Service scientists changed 
its chemical nature so that it could be 
broken down into component parts. The hy· 
drogenation process already is in use com· 
mercially in making hard fats from vegeta­
ble oils, in making petroleum oils from coal, 
and in getting phenomenal yields of gasoline 
and gas oils from natural petroleum. 
In the laboratory tests the hydrogen atoms 

were added to a solution of purified lignin 
by means of heat and pressure and the use 
of a catalyst-copper chromium oxide-an· 
other chemical inducing rapid reaction, yet 
taking no part in it. Under this treatment 
the dirty, brown lignin solution changed to 
a thick, sticky, and colorless fluid. The cata· 
lyst was removed by the use of a centrifuge, 
which works on the principle of a cream sep· 
arator. The residue was then distilled, or 
fractioned, to create the wood alcohol and 
the four new substances. 

99.9999 PERCENT 

pURITY of metals is  difficult t o  
achieve, yet very important i n  

research, alloy making, metal coat· 
ing. Metallurgists have made lead 
99.9999 percent pure. 

FOLDING, LIGHT-WEIGHT 

ANCHOR 

O NE of the latest developments in the 
marine accessory field is a new light· 

weight anchor fabricated from high strength 
Monel sheet. It is welded throughout, except 
where the arms and stock meet the shank. 
These joints are pinned so that the anchor 
can be folded for stowing when not in use. 

Made in a variety of sizes from six pounds 
to 47 pounds in weight, the anchor is so de· 
signed that the ll·pound size will hold a 
boat 38 feet in length. With the conventional 
type of anchor, the general rule is to allow 
one to two pounds in anchor weight for each 
foot of boat length. This lightness of weight 
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is made possible by the design of the anchor, 
combined with the inherent strength of 
Monel. 
Arms of the unit are set at right angles to 

the stock and are equipped with a set of 
sharp·pointed triangular flukes. These dig 
deeper and deeper as the pull of the craft is 
increased. The broad palms of the anchor, 
which will bury themselves completely in 
bottoms of clay or sand, provide an excep· 

l ionally strong grip . The anchor will not dig 
itself out of the bottom until a direct up· 
ward pull is exerted on the line. Then the 
sharp·pointed flukes readily cut their way 
out. 
The light weight and small size of thc 

anchor permit ease of handling and reduce 
the danger of damage to the hull and top­
sides. Monel is highly resistant to corrosion 
and the anchor will not rust in fresh or salt 
water. 

This anchor was designed and is manu­
factured hy the Youngstown Welding & En­
gineering Company.-Inco. 

RUBBER-LIKE SUBSTANCE 

FROM DAIRY BY-PRODUCTS 

SCIENTISTS of the U. S. Bureau of Dairy 
Industry have perfected a process for 

making a transparent rubber·like substance 
from lactic acid of whey that has many 
promising uses in various industrial opera­
tions. 
Known to chemists as polymethylacrylate, 

the water-white semi·solid material i s closely 
related to the so·called organic glass made 
synthetically and used for highway reflectors. 
It is softer and more flexible than organic 
glass, however, but is very tough and elastic. 

Laboratory results obtained by Lee T. 
Smith and H. V. Claborn, chemists in the 
Bureau's Division of Dairy Research Labora­
tories, indicate that polymethylacrylate can 
be produced as cheaply from lactic acid by 
their method as it is now produced from 
ethylene or alcohol by the cyanhydrin proc­
ess. · The Bureau scientists believe the cheap. 
ness of their process will contribute to the 
increased use of lactic acid. 

Because of their unique properties, poly­
acrylates are already in demand for various 
purposes. Their transparency, elasticity, 
toughness, ease of solubility, and stability to 
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I N D U S T R I A L  a n d  L A B O R A T O R Y  E Q U I P M E N T  
A T  U N U S U A L  P R I C E S 

B RONZE GEAR AN D CENTRI FUGAL P U M PS 

Suitable for Marine, Labora­
tories, Factory, Home, Etc. 

C E N T R I F U G A L �  

Xo , ] Centrifugal Pump only, inlet 1/4 " outlet 
No. 4 " .• . ' " % "  " 
No .. 9 1 :4 "  

-
No. 1 %  
No. 2 
N o .  3 
No. 4 
No. 7 
No. 9 
No. 1 1  

ljg "  Price 
14 " 
% " l;� " 
34 " 

1 " 
1 1;4"  

Latest M odel  C o mpressor 
Suitable lor 

FACTORY, LABORATORY or HOME 

Quiet-Efficient-Power/ul 

Ideal spraying outfit for an liauids such as paint s ,  
enamels, etc. C a n  a l s o  be u s e d  for cleaning', tire 
inflating, and general purposes. Equipped with 
General Electric, '4 HP a.c. motor. Quincy all' com ­
pressor, a dj ustable safety valve, and 100 lb. air 
gauge. A heavy duty Plummer spray gun with 15 
feet of hose.  \Veighs only 60 Ibs. Price $3 9 50 

Complete and ready for operat ion .  • 

General Electric 

Suitable for heating liquids . tanks, kettles. etc. ( 1  K\V 
raises temperatl1l'e 100°F 3 gallons pel' hoUl'. ) Fitted 
for 1 % "  iron pipe thread. Can be used as  110,  220 volt 
or 3 heat 110 volt. 
600 Watt . . . . . . . . . . . . . .  $6.00 1 2110 Watt . . . . . . . . . $ 8.75 
750 . .  . .  . . . . . . . .  6.30 201l0 " 1 0.25 

3000 Watt . . . . . . . $ 1 2.00 
"'e have on hand a large variety strip ( space ) heaters. 
.quotations on request. 

GASOLI N E  ENGI N ES 

J o h n s o n  % 
horsepower 4 
cycle foot ped­
al starter. $35 .00 

Can be used for driving any type machine. \Veight 37 
Jbs.  Also Briggs and Stratton lh horsepower engine at 
the same price. 

ANTI-CAPAC ITY SWITC H E S  
Made b y  WestA!rn Electric. Double 
,,,,ow ,w;" h w;th 12 '"m;n.I,- � 
equivalent to twO double-pole. 
donbl'-thcow ,wH,h". All ,on,oo,, ; 

. 
are of platinum pl'lte. Orilinal price $3.50 each. Shp. Wt. 1 lb. 
You. P,I .. . . . . . . . .  $ 1 .00 

'Is " Price $ 9.00 With A.C. motor $22.00 %" " $ 1 7.50 " " " $28. 00 
1 "  $20.50 $3 1 .00 

$ 9 .00 W i th 
$ 1 0.00 
$ 1 1 .50  
$ 1 2.50 
$ 1 5.00 
$ 1 6.50 
$48.50 

A . C .  motor $22.00 
$23.50 
$25.00 
$28.00 
$32.50 
$45.00 

1 1 0  volt a . c ,  or d.c.  
w i t h  g o v e r n o r .  1 0  
watts. Double shaft. 
Price $3.50.  Variable 
Rheostat for above 

$.95 

on req uest 

FLOOD CONTROL! 

Automatic 

Cellar Drainer 

New Improved 

OBERDORFER 

Sump Pump 

Keep Your Basement 

Dry At All Times! 

Pump built 
bronze, rust 
life. 

entirely of 
p roof, IOllg 

Has Therma l Overload D e ­
y i c e .  Positively depend­
able a n d  protects motol' in 
case pump stalls. 

('apacity . 3 , 0 0 0  gallons pel' 
hour with % h .p_ motor 
at low operating cost. 

�lodel B - 2 4 0 0  unit COIll ­
plete with 1 1 0 ·v . , $35.00 60 cycle motor 

V"COlidit iollally Guar­
anleetl for One Year. 

l .. iterature Sent on Request 

GAUGES 
Pressnre 

0, 
Yacuum 

C<)tllpound 
$1 .2:>  

1 . 3;') 
1 . 50 
1 .90  

$L40 
1 . 50 
2 . 00 
2.35 

N EW FU E L  P U M PS 
Brown « Sharpe 
pumps. Brand 
new; never been 
used. Can be 
used for gasoline. 
oil. kerosene. and 
other fuels. Not 
good for water. Tfl.kcB standard 
thread � " inl'lIt 

Hn� oUJf,�t Pj�
i
�� 

ehalt. l\leaslJres 4 x 3 U x 3 � " di­
am. overall. 81m. 
wt. 8.!1 1be. $4.50 

H �i'�$ 1 2 .50 
Aerating Pumps for Aquariums 

"rill take care  of 6 to 8 tanks. Piston type with all 
brass c;ylinder, belt driven by an 1 1 0  volt u niversal 
motor with speed variation. l\lounted on neat oak base. 

$6.95 

P I O N E E R  A I R  C O M P R E S S O R  C O . ,  I n c .  
1 20-s C HAMBERS ST. NEW YORK C ITY, N. Y. 
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B A L A R  
V E S T · P O C K E T  F I E L D  G L A S S  
O F  B A U S C H  & L O M B  Q U A L I TY 

• In the new Balar, Bausch & Lomb 
designers have done everything to give 
you a fine close-lip view in a glass com­
paC! and light. lis ftallened shape gives 
you small size wilh a wide field of view. 
Modern bakelite body - is beauliful, 
l i g h t ,  s l r o n g .  F a m o u s  
Bausch & Lomb optical •. 
system. Full 3 power. At 'I. 
your dealer's, or postpaid, 

I.u.ch & Lom!. ficld ,I ... c. 
.nd !.inocul ... ..  c $16 10 $131. 
Wrilc for c.I.Io,. 

BAUSCH & LOMB 
912 LOMB PARK 

I 
ROCHESTER, N. Y. 

� ��l�S ���cnI��r��e!�p�y�: 
"eloped and proteNed. SClld us  a rough sketch or 
m odel of your inrentioll and we will submit tom­
vIele report backed by thirty years' experience. 
l:ontident.lal service ; bank references furnished. 
Modern e quipment. 'Ve- also manufacture inven­
tions i n  any Quantities at low cost. Free booklet 
" ,Muking lm'entions }'lay" sent on request. 

CRESC E N T  T O O L  C O M PA NY . D e pt. H . C i n c i n n at i . O .  

T I M E S 
to 10 SECONDS 
in 1/10ths • • •  

For your exact tim Lng jobs 
requiring precise 10th sec, 
recording. Here' s  the Tim­
er. One sweep of hand 
co\'ers 10 sees. ; times in 
1 / 1 Oths, 'Videly purchased 
by plants and laboratories : 
offered to you direct at 
s aving of 3 0 %  off list $18,  
Chromillm case. dustproof 
inside cover. 2 inch dial . 
7 Jewels. Full 1 year guar­
antee. sent direct. Check. 

C_O.D_ or M . O .  

$1 2.60 ��0��y btr �n
o� 

pleased. 

our POPULAR Chronograph 
T h i s  Aristo Chrono� 
graph i s  being sup­
plied direct to Scien­
tific American readers 
all orer the world. 
Tells accurate time of 
day ; i s  a Stop Wateh 
recording 1 I 5th sees. 
with important Time 
Out feature. Large. 
plain dial. Tachometer 
and Telemeter dial H 
desired. Many uses 
and a great deal of 
fun. 1 1  Jewels, hand­
some burnished steel 
case. 1 year full Guar­
antee. List $50. sent 
direct Check. C.O.D. 01' M.O. 'Money back in 
5 days if not pleased: 

$35.00 
A R I ST O  I M PORT COM PANY. I ne. 

630 5th Ave. .  New York 
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sunlight and ultra-violet rays make them es­
pecially valuable in the preparation of lac­
quers, varnishes, inks, impregnating com­
pounds, and cements. 
All types of fabrics, paper, and other 

fibrous materials may be coated or impreg­
nated with the polyacrylates to make them 
resistant to water, oil, and gases. Fabrics 
with these characteristics are useful in mak­
ing ship's sails, balloon ' cloth, and clothing 
for protection against poisonous gases. Treat­
ed paper finds many uses, especially in the 
electrical industry. 

Unlike the related organic glass material, 
polymethylacrylate alone is not suitable for 
making molded objects, either by the com­
pression or injection method ; but it can be 
combined with the organic glass to make a 
molding material superior to any of the ori­
ginal compounds. 

RADIATION PYROMETER 

A NEW radiation pyrometer which uses 
as a temperature·sensitive unit, the 

Ardometer, shown in the illustration, is be· 
ing offered by The Bristol Company. 

This instrument measures the surface 
temperature of hot objects or masses above 
1000 degrees, Fahrenheit, when the Ardo­
meter unit is sighted so that it picks up the 

heat rays emitted. The temperature is re­
corded on a round· or strip-chart recorder 
or is indicated on a millivoltmeter pyrom­
eter. 

The Ardometer has this important fea­
ture : it can be sighted directly on the object 
in the furnace and in this posit ion it meas­
ures instantly the temperature of the object 
itself. It follows with fidelity the tempera­
ture changes in the material on which it is 
sighted_ 

LIQUID METAL POLISH 

A FORMULA for a liquid metal polish 
developed in Germany is given as fol­

lows : Dissolve 8 parts of fally acids in 15 
parts of denatured alcohol ; saponify with 4 
parts of ammonia ( sp. gr. 0.91 ) ; add 2 parts 
of fatty alcohol sulfates ; dissolve in 58 
parts of benzine and stir the solution with 
50 parts of fine Neuburger chalk. 

ELECTRON STREAM 

HARNESSED 

RESEARCH engineers of the Westing­
house Electric & Manufacturing Com­

pany have made electrons obliging actors for 
the visitors to the New York World's Fair. 
To show what goes on inside a three-elec-
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You Audit the Acco unts 

of your Treasure r. 

Wh y not your I n surance? 

After a l l  i t  is the 
Basic Assurance of your 

Invest�ent 
L. S.  TREADWELL & CO . •  I N C .  

I N O E P E N D E N T  & U N A F F I L I A T E D  A D V I S E R S  
1 1 6 J O H N  S T R E ET N EW Y O R K  

A M B I T IO U S  M EN READ T H IS 
'I'he Plastex Industry needs manufacturers on small 
scale and for big production of Lamp and Clork 
Stands. Art Goods & Novelties in Plastex and 
MathIe imitation. Experience unnecessary. %{� 
material makes regular lOe store sellers.  RubbE'l' 
moulds furnished for speed production. Small in­
vestment brings big returns, Ambitious men hare 
('hance for real prosperity. OUf free booklet will 
interest and benefit you. Plastex I nd ustries. Dept. 
6, J 08S W ash i ngton Avenue. New York. N .  Y. 

Experimenters - Inventors 
Can you find a commercial use for this 
scientific Curiosity ? Mysterious COLD 
LIGHT produced without current or fueL 
Sample light, instructions and some st,tg-
gested uses . . . . . . . . . . . .  _ . . . . . _ . . . . . . . . . . . . . . .  _ . . . . . .  _ . . .  $ 1 .00 

N EW WORLD LABORATORY 
M i n nehaha Stat ion  M i n n eapol is. M i n n _  

:Makes adding easy. It·s accurate, 
quick. durable and easily operated. 

Capacity 8 columns. Save time. brain 
work and errors. 85.000 pleased 
owners. li'ully guaranteed. Price 
$3. 75 delh·ered. Agents wanted. 

.----WANTED-MEN--
to cast 5 and lOe Novelties. Toy Autos. Ashtrays .  ctr. 
Can be done in allY spare I'oom. basement or garage and 
no experience necessary. A ral 'e  opportunity for 1939 to 
de rote Sl,al'e 0 1 '  full time t o  profitable 'York. Apply only 
if  YOll mean s t l' il-lly business, stating age and spa(:e 
l.IYailahle. \Vrite Dellt. S . 

M ETAL CAST PRODUCTS CO. 
1 696 Boston Road New York City 

"Make Money With 
Your Camera" 

Photo-Markets 
This 1 44 -page book tells 

what to " shoot , "  how and 

where. Gives directions for 

submitting photographs to 

magazines.  Lists hundreds 

of  markets for photographs,  

together with the types 

most suitable for each. 

Eighth Edition 
Revised-U p.To-Date 

50 Cents, Postpaid 

SCIENTIFIC AMERICAN 
24 �;est 40th St reet New York City 
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MANY STILL 
ARE NOT 

AWARE 
that there is a companion 

volume to "Amateur 

Telescope Making." 

"Amateur 
Telescope 
Making -

Advanced" 
N OT merely a new edi­

t ion o f  the book 
"Amateur Telescope Mak­
ing, " but a wholly different 
work for owners of that 
beginners' book who have 
a b s o r b e d  i t s  c o n t e n t s .  
"Amateur Telescope Mak­
ing - Advanced" has 5 7  
chapters, 65  pages, 3 5 9  il­
lustrations and over 300,-
000 wo.(ds, dealing with 
advanced mirror technic, 
flat making, eyepiece work, 
drives, aluminizing, obser­
vatories and many other 
aspects of the optical hob­
by. Published 1937 .  

"Amateur 
Telescope Making 

Advanced" 
Edited by 

Albert G. Ingalls 

Postpaid $3.00, domestic 

$3.35, foreign 

SCIENTIFIC AMERICAN 
24 West 40th Street, New York, N. Y. 
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trode vacuum tube and the effect of a mag­
Iletic field on a stream of electrons flowing 
through a vacuum, the engineers have built 
a triode 27 inches high and seven inches in 
diameter. It is similar to a standard radio 
tube except that it has two filaments and two 
grids on opposite sides of the plate so that 
the action is visible from both directions. 
This interesting tube is shown in one of our 
illustrations. 

The surface of the plate i s coated 
fluorescent material, so that wherever 

The action of electrons in a vac­
uum tube is  made visible in this 
demonstration model, as described 

trons impinge on the plate, a '  green color 
shows. By changing the negative biasing volt­
age supplied to the grid, the stream of elec­
trons to the plate can be varied from zero 
to the maximum of which the tube is cap­
able. A pattern on the face of the plate 
shows the area normally bombarded by elec­
trons. 

By placing a permanent magnet near the 
tube, the electron stream can be deflected by 
the magnetic field. The effect of the field on 
the electron stream can be seen plainly. This 
effect varies according to the way the magnet 
is applied to the tube. 

The circuit used is similar to that in 
audio-amplifiers. A 60-cycle frequency is ap­
plied to the grid and the tube output is 
conl1ected to a loud speaker. The loudness of 
the audio signal corresponds to the area 
of the green glow on the plate of the tube. 

S ULFAPYRIDINE IN PNEU­

MONIA CASES 
ALMOST all deaths from pneumonia could 1\. now be prevented if pneumonia patients 
were given proper treatment on the first day 
they were taken sick, Dr. Perrin H. Long of 
Johns Hopkins School of Medicine recently 
told members of the American College of 
Physicians. The millennium of no more pneu­
monia deaths, which probably could be 
achieved by the new chemical remedy, sul­
fapyridine, will probably never be reached, 
Dr. Long said, because pneumonia patients 
do not see a doctor on the first day of sick­
ness-in fact, usually not until they are 
desperately sick. 

Serum would not be necessary in the 
treatment of pneumonia, Dr. Long said, if 
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models, from the lightest, handiest, 
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ease, smoothness, reliability. All offer 
advanced Hooded Power construction, 
Co-Pilot steering, certified horsepower. 
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complete line of 6 Eito models-built 
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Milwaukee, Wis. 

Wanted 

A l l  Prices li'. O .  B. Factory 

A MAN WITH $5.000.00 
who can assist by reason of the right contacts 
with large business interests, in exploiting an 
invention as universally applicable as steam. 
A test plant is nearly completed and together 
with the patent situation amply financed. This 
is not another gadget but something of 
epoch-making importance. There is nothing 
like it in existence and the art is susceptible 
of profitable development in a hundred direc­
tions for years to come. The man is more 
important than the $5 ,000.00 which he must 
be prepared to lose, but the chances are bet­
ter than 5 0 %  for him to make a million, if 
the .test plant operates, and extensive and ex­
pensive research and independent checking 
indicate it will. 

The Advertiser is an Engineer, Manu fac­
turing Executive and Patent Attorney with 
a record of  over 25 years' successful achieve­
ment and practice. This is not his invention. 
but he has a substantial investment of time 
and money in it. He can furnish highest 
references. Professional promoters, patent 
brokers, "sure-thing" guys and those seeking 
an assured investment, please do not answer. 
This is a gamble but a good one, with a fifty­
fifty chance of success, backed by men who 
know what they are doing. 

A d dress Box 85, c/o Scientific American 
24 W .  40th St. New York C ity 

DO YOU WANT a n e w  business profession 
of your own, with all the trade 
you can attend to ? Then become 
a foot correct i o n i st, and in a few 

weeks earn big income in service fees-not medical or chi­
ropody--easy terms for home training, no further capital 
needed, no goods to buy. no agency. Est. 1 8 9 4.'  A ddress 
Ste p h e n son Laborato ry. 8 Back Bay. Bosto n ,  Mass. 

��!OU INVENTIVE 
I N V E N TO R S : Send immediately for your copies of 
our bIg new FREE BOOKS. "Patent Protection" 
and "Selling an Invention . "  SIxty-eight pages of in­
teresting facts. Tell how Patent Laws protect you ' 
kind of sketch or model needed ; simple steps U; 
take without cost ; how successful inventors have 
secured financial assistance ; show interesting in­
ventlons ; illustrate important mechanIcal move­
ments. Oth e r  men h ave read a n d  prOfited by th ese 
books. With books we also send Free Evide n ce of 
I n vention form, that you can use to establish date 
of disclosure. Prompt service, reasonable fees, de­
ferred payment plan. Strictest secrecy. Highest ref­
erences. Write us today. The facts in our books a re 
worth money to the man with a good invention. Ad­
dress : Victor J. Evans & Co . , Registered Patent 
Attorneys, t 20-6,  V ictor B u i ld i n g, Was h i ngto n ,  D_  C. 
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sulfapyridine could be given the patient the 
first day of his illness. From the standpoint 
of cost alone this would be a tremendous 
advantage. It costs about $12 to treat a 
case of pneumonia by sulfapyridine but the 
cost of serum treatment is at least $75. 
Serum is not always available, whereas suI· 
fapyridine is both available and effective in 
all types of pneumonia.-Science Service. 

RAILROADING'S LATE ST 
CHAPTER 

( Continued from page 361 )  

with a gear reduction unit. The turbine op­
erates at a speed of 12,500 revolutions per 
minute and the diameter of the high·pres· 
sure rotor is approximately 12 inches. The 
gear reduction unit has a ratio of about 10 
to 1. A main traction generator composed 
of two armatures mounted on a common 
shaft and in a common frame is connected 
to the turbine. A three· phase alternator is 
mounted on the main generator shaft to 
supply alternating current used in the pas· 
senger car for lighting, air conditioning, and, 
on some trains, part of the heating load. 

A 50·gallon, self contained boiler of the 
water·tube, forced·circulation type and using 
distilled water, furnishes 45,000 pounds of 
steam per hour for the turbine at 1500 
pounds per square inch pressure and at a 
temperature of 920 degrees, Fahrenheit. The 
steam is passed from a superheater through 
the high pressure turbine and then through 
the low pressure turhine. Then, instead of 
heing exhausted as it i s on the reciprocating 
steam engine, it goes from the low pressure 
turhine to a condenser and is returned to the 
hoiler in the form of water to be used over 
and ' over again. Only small quantities of 
distilled water are required to make up loss­
es. No more than a few tankfuls would be 
required by the steam-electric locomotive on 
a coast·to·coast run. Compare this with the 
thirsty steam locomotive which may use as 
many as 200,000 gallons of water hauling a 
standard passenger train from Chicago to 
the Pacific Coast ! 

' 

A 4000·gallon water tank of steel con· 
struction is installed in the nose of each cah 
of the steam·electric locomotive, this water 
heing used for the most part in furnishing 
steam heat for tIte passenger cars. 

E LECTRIC energy from the turhine gen· 
erators is fed to six tl'llction motors of 

the axle· mounted type on each cab. Each of 
the motors has a nominal rating of 600 horse­
power. In addition to furnishing driving pow· 
er for the locomotive, these traction motors 
have another important function. They pro· 
vide electric braking essentially the same as 
that used for regenerative braking in the 
straight electric locomotive. This dynamic 
hraking, as it is called, is used both for ser· 
vice stops and for controlling the speed of the 
train on long down.grades. On the steam· 
electric locomotive, it will hold the train on a 
2.2 percent down· grade at any speed desired , 
without the application of any hrake shoes 
on either the locomotive or the train. 

The motors become generators in the hrak· 
ing process and the power they generate i s 
transmitted to a water·cooled resistor, a 
series of pipes through which water is forced 
to dissipate the heat generated during elec­
tric hraking. The water leaves the resistor 
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What facts of life were concealed 
in the Middle Ages? What ancient 
truths were withheld by church 
and state for centuries? Why did 
tyrants fear these findings? 

Do you want to know the astounding 
truths about these mysteries and learn 
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Address ScBlBB F.W.T. 
fIDe R O S I C R U C I A N S  

SAN JOSB (AMORe) CALIFORNIA 
[Not a Religious Organization] 

INCORPORAT£D. HARTF·ORD. C� 

I SELL PATENTS 
If  you wish to add New Products to your line, 
or have a good Patent to sell,  write me-

CHARLES A. SCOTT 
Established 1 9 0 0  

773 SA Garson Ave. Rochester, N. Y. 

Marlin Razor Blades 
Old Company Slashes  Sel l ing 

Costs- Offers 40 First Quality 
Blades for Half a Dol lar 

T h e  Marlin Firearms Company, f:unous 
for the manufacture of fine guns since 
1 8 7 0 ,  has found a way to bring the finest 
quality razor blades to shavers at a frac­
tion of their usual cost. 

Basic patents having expired, Marlin 
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as a mixture of water and steam, passes into 
the condensers, and is returned to the con· 
densate tank. 

A 3000·gallon tank f�r the two·cent·per· 
gallon fuel oil is installed near the rear of 
each of the cabs, next to the condensers. 
An ingenious control system maintains 

steam flow in proportion to the load on the 
turbine, as well as a constant steam pres­
sure. When the engineer moves the throttle 
ahead, the control functions to increase the 
amount of fuel, water, and combustion air 
to the boiler, and the demand for more 
power from the generating plant is satisfied. 
The process is simply reversed when the et).­
gineer decelerates the locomotive. The ratio 
of the fuel, combustion air, and water sup· 
plied is a fixed relationship, regardless of 
the main power demand. 

An auxiliary turbine set drives a combus­
tion air blower, feed water pump, and fuel 
oil pump through gear reduction units. Get· 
ting the locomotive "steamed up" prepara· 
tory to running is a simple matter compared 
with the process of getting the standard 
steam locomotive ready for service. A small 
vertical fire· tube boiler with a capacity of 
100 pounds of steam per hoiIr is used. Pro· 
pane gas serves as the fuel in this boiler. 
If steam can be secured at a roundhouse or 
from some other external source, the main 
boiler can be started without the use of this 
auxiliary boiler. 

The running gear of each unit of the 
steam-electric locomotive consists of two 
main driving truck frames, each carrying 
three driving axles. The two.axle guiding 
trucks pivoted to the main truck frames 
complete the running gear of a 2·C·C·2 wheel 
arrangement. 

Crew space is up front, instead of at the 
rear of the unit as in the reciprocating steam 
locomotive, and from his comfortable chair 
the engineer can look out over the snub 
nose of the steam·electric locomotive and 
get a clear and unohstructed view of the 
track ahead. A defrosting system and wip­
ers keep the windshield clean in sleet, snow, 
and rain storms. The engineer operates the 
locomotive by manipulating two controller 
handles and the usual air brake system ; and 
as a final modern touch he even has a hand· 
set telephone handy at his elbow so that he 
can be in instant touch with other members 
of the crew. 

What effect this new steam.electric loco· 
motive will have on the future of American 
railroading, only time can decide. Among al­
ready·known advantages, the stearn-electric 
locomotive has a thermal efficiency from fuel 
to the driving wheels more than double that 
of the conventional locomotive. Its ability to 
travel as far as 700 miles under favorable 
conditions without stops for fuel or water, 
plus inherent high rates of acceleration and 
hraking due to high adhesive weight, are 
important factors in maintaining high·speed 
schedules on long runs. There will be sav­
ings in brake shoes and wheels for the en· 
tire train as well as for the locomotive as a 
result of the electric braking. Boiler trouble 
should be rare, due to the use of distilled 
water in a closed system which eliminates 
corrosion and boiler scale. 

It is certain that the performance of the 
new steam·electric locomotive over the his­
toric line between Chicago and the west 
coast will be watched closely, for it repre· 
sents the latest manifestation of that "breed· 
ing" of unlimited possibilities to which Hora· 
tio Allen referred 110 years ago. 

T I M  E 
C O U N T S  
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in applying for patents. Don't 
risk delay in protecting your 
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Sale I 
While they last ! 

C A N D I D  
M I D G E T  I 

S12§Q 
LISTED AT $2000 

EVEREADY CASE $2.45 
This remarkable camera has made 
a big place for itself in the kits of 
those photographic fans . who can­
not afford the most expensive 

models, yet who want better per­

formance than the least expensive 
cameras provide.  

It takes snapshots In Natural 

colors (Film transparencies ) or 

black and white. 
. 

The Candid Midget is equipped 
with an F4. 5  Anastigmat lens in a 

focusing mount fitted in a Vario 
Shutter, with speeds of 1/2 5 ,  1 /50 
and 1/ 100 seconds, bulb and time. 

Attractively finished in chromium, 
compact, lightweight,  with an all­

metal, leather-covered body. 

Measures 4�x2 Yzx2 inches in 

size, takes all standard 3S MM 
film and makes pictures 1 x 1 Yz  
inches. 

Mail Orders Filled. 

Worl d ' s  Largest Excl usive Camera 
Supp ly House 

Conducted hy J A C O B  D E S C H I  N 

CAMERA ADVENTURES IN 
WASHINGTON 

THIS month we relinquish the chair to 
a guest conductor, no less than Mrs. 

Camera Angles, herself an enthusiastic fan, 
who describes the opportunities for picture'­
making which she found on a recent visit 
to the Nation's Capital. 

UNLIKE . most national capitals, Wash­
ington is very democratic, photograph­

ically speaking. Except for the Smithsonian 
Institute, where the picture possibilities are 
limited anyway, and the Senate and House 
galleries, where they would be unlimited, 
not only are you permitted to carry your 
camera into public buildings but the guards 
encourage you by pointing out interesting 
picture possibilities. This camera fan took 
pictures mostly of exteriors of buildings in 
the atmosphere of cherry and magnolia trees 
in full bloom_ However, many striking views 
can be taken from the windows of the Capi­
tol, the Congressional Library, and other 

"Washington Sunset" 

public buildings. From the top of the Wash­
ington Monument which towers over the 
city, you can-if you can elbow your way 
successfully · to the windows before other 
camera enthusiasts monopolize the best 
vantage points-get interesting bird's-eye­
view shots of Washington. 

Of all the buildings, the Lincoln Memorial 
lends itself best to picture taking because 
of its dominating position on the banks of 
the Potomac, and' the wide spaces around 
it which permit the photographer to view 
it from every possible angle. Its majestic 

pillars cast striking shadows against the 
dazzling white walls. From the top stairs, 
front, one gets a sweeping view of the Po­
tomac ; from the hack, an interesting view 
of the reflecting pool extending from the 
Washington Monument to the Lincoln Me­
morial which, on a clear, windless day, mir­
rors both structures. 

Other interesting picture possibilities are 
to be . found in the Botanical Gardens, with 
its bewildering array of plants, flowers, trees, 
and so on, from all parts of the world, in 
tropical or other natural settings. You can 

"Public Model" 

stroll unmolested through the White House 
grounds ( inside it is necessary to check cam­
eras ) but visitors are permitted to view only 
a few rooms. The White House lends itself 
to interesting shots both by day and by night, 
when it is brilliantly illuminated. 

If, however, you don't take to buildings, 
exteriors or interiors, you can always wan­
der down to the Tidal Basin-if you happen 
to be in town during the cherry blossom 
festival. The shot reproduced here was taken 
on such a stroll when the sun was playing 
hide and seek and the picture had to be 
focussed in advance and snapped the mo­
ment the sun came out of hiding. You can 
walk clear around the basin along a path 
which hugs the water's edge. If the view 
from the water's edge does not intrigue you 
sufficiently, you can hire a boat and t·ry your 
luck from the water. 

The Tidal Basin always attracts a good 
crowd and something interesting is bound 
to happen. The pict ure of "Daniel Boone" 
was taken the first day your photographer 
arrived in Washington. "Daniel Boone," 
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spotting our camera, greeted us with a 
hearty smile and an even heartier offer to 
pose-at a price. A little nonplussed, we 
scorned his offer until a more charitable 
photographer of the male sex took him up 
on it. To express his appreciation, Daniel 
showed the young man, and an ever increas· 
ing throng which crowded around him, pic­
t ures which had been taken of Daniel in a 
Russian costume by a dentist photographer 
in the U. S. Navy. He also showed us pic­
tures in which he appeared with Hedy 

"At the Concert" 

Lamarr in connection with one of her recent 
movies. 

Relenting, we accepted his offer but had 
considerable difficulty in getting him away 
from the crowds as well as inducing him to 
avoid posing. As his, photographic income 
soared, he became even more loquacious. He 
is apparently a well known character and 
takes parts in historical pageants, fairs, and 
so on. Two young ladies from Philadelphia 
identified him as having ridden in a historic 
carriage during a celebration there. To us, 
Daniel confided boastingly that he expected 
to be at the World's Fair with Ford or some 
other exhibit. All the while, he never for a 
moment lost sight of prospective photograph­
ic victims. If an uncharitable photographer 
tried to shoo't without paying, Daniel would 
pursue him, with the crowd after him, crying 
out that this was money he needed for food 
and lodging. When we finally parted, we gave 
him the address of Mr. Camera Angles in 
the event that he does turn up for the World's 
Fair. 
Just before leaving the scene of this ad­

venture, we could not resist taking a shot at 
the sunset on the waters which, though or­
dinarily like a mirror, had been made tur· 
bulent by a strong wind. Fortunately, we 
had remembered to bring a lens shade, for 
without it, this picture would not have been 
attempted. 

On our last day in Washington, Marian 
Anderson was singing before a record crowd 
at the Lincoln Memorial. Because one of the 
guards had said he would be "shot" if we 
tried to slip under the ropes which held back 
the throngs, we had to content ourselves with 
leaning over the ropes and shooting from 
that vantage point. 

The camera made many new friends for 
us. We found this time, as we had on so many 
previous occasions, that not the least of the 

S C I E N T I F I C  A M E R I C A N  

"Cherry Blossoms" 

values of sightseeing with a camera are the 
exciting adventures to which picture taking 
invariably leads. 

CAMERAS AT THE WORLD'S 

FAIR 
'WE have it on the word of the officials of 

the New York World's Fair that pho­
tography by amateurs will be freely permit­
ted and, in fact, encouraged. The only reo 
strictions on this score are that professionals 
will be barred since the professional conces­
sion at the Fair has been awarded to Under· 
wood & Underwood. Incidentally, the East· 
man Kodak Company will do its own large 
bit by sponsoring photographic exhibitions 
by various organizations and by helping ama­
teurs in their exposure and other photograph· 
ic problems at the Fair. One of these helps 
will consist of specially built backgrounds 
against which the amateur may photograph 
his best girl, and vice versa. 

PRESS C ARDS 

T
HE notion seems to have gone abroad 
that a press card is something that may 

be purchased and automatically will admit 
the holder to all functions. The only press 
card of any value is one issued by the Police 
. Department of the particular city in which 
pictures are to be made, and money will not 
buy it. It is issued only to accredited working 
press photographers associated with specific 
newspapers. In New York City, the press 
cards are distributed by a central news bu· 
reau, to which the cards are entrusted by the 
Police Department, and are issued for three 
months at a time. 

PRINT THROUGH THE 
BACK 

I
F your negative looks too sharp for the 
picture's good, you may find the solution 

in projecting your negative through the back 
of the printing paper rather than by the nor­
mal procedure of directly onto the emulsion. 
The negative is reversed in the holder-that 
is, with the emulsion side facing the lamp 
rather than the lens-and the paper is turned 
upside down. If your easel has any metal or 
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W I L L O  S M M .  
C I N E  T R I P O D 

WITH PAN 

AND 

A 

LIGHT 

METAL 

TRIPOD 

IDEAL 

FOR 

8mm. MOVIE CAMERAS 
OR FOR USE WITH ALL 

M I N IATURE CAM E RAS 

You can double the use o f  your 
camera with this sturdily built tripod 

by swinging your camera for pan shots 

or up and down for angle shots. New 
and better pictures will result. 

The tilting device i s  controlled by con­

venient handle-then lOCKed securely 

into position by screw. 

Three section brass construction, 
collapsible tubular tripod-length 
23 "-wben extended 56"-weigbt $S.50 
2 lbs. A real value at. . .  

A. G. P R I N T  P R E S S  

• Takes all size prints up to and in-
cluding 1 1  x 14. 

• Fitted with guide posts. 
• Absolutely non.warping. 

• Equalized pressure. 

• Made of thoroughly seasoned lam­
inated wood. 

Mail Orders Filled. 

Wor ld ' s  Largest Exc l u sive Camera 
Supply H ou se 
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BRILLIANT LUMINOSITY with these 
8 power. 26 mm. binoculars. Ground 
and polished achromatic ocular and 
objective lenses fully corrected. Genu. 
ine leather covering. With cowhide 
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C A P E  C O D  B A R O M ET E R  
PHOTOGRAPHERS' GUIDE 10 the 
weather! Exact copy 01 old weather 
glass barometer. Fluid plainly visible. 
Glass. and antique' metal stand hand 
wrought. 95 CA1 0030 .. . .. . . . . . . . . . . . . . . .. . ONLY C 
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other bright parts built into it, cover the easel 
wilh an ordinary sheet of paper and then 
place the printing paper, face down, on top 
of it. Either single weight or double weight 
paper may be used, the double weight natu· 
rally requiring a longer exposure than that 
needed for the single weight. 

NEW PHOTOGRAPHIC TERM 

T
HE ever·widening use of exposure meters 
of all types has recently brought into 

vogue a brand new photographic term de· 
scribing the act of using a meter to "read" 
exposure. The term is "expometering" and 
is introduced by' Joseph M. Bing, F.R.P.s. 
It seems that photography is destined to 
make its influence felt in the dictionary as 
well as the many fields it already touches. 

"DESIGN IN S UGAR CUBES" 

T
WO separate exposures of a simple set· 
up of sugar cubes with no other thought 

in mind than to give one a little more time 
than the other, provided the inspiration for 
the combination of the two negatives repro· 
duced here. Accidentally, one day, the two 

Start of an inspiration . • •  

negatives being enclosed in the same glassine 
pocket, we looked at the negatives against a 
light and saw what we thought was an un· 
familiar negative. Actually, the two negatives 
were so positioned that they provided a 
strange pattern very much resembling a cari· 
cature of a human figure. So the two were 
placed in the enlarger as they were, with the 
emulsion side of one facing the easel and 
the emulsion side of the other facing the 
light. A rather long exposure was required, 

. • . and what resulted 
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Looking at pictures in the 

CARD and PHOTO 
STEREO-M I RROR 

is an endless source of pleasure 

Pictures and photographs become alive 
when seen in this marvelous optical de· vice. 
At the present time many use it everywhere. 

PRICE $2.25 
Sell d for leafiet 

NU·MIRROR CO. Bridgeport, Conn. 

When you write to advertisers 
The Editor will a p p reciate it if YOI I 
will mention that you saw it in 

S C:; I E � T I F I C:;  A �I E U I C:; A N  

Now ! B U Y  FAM O U S  C A M E R A S  O N  C R E D I T 
• Own Q famous camera for a small down 
payment, 12 months to pay_ Trade-in your 
old camera ! Write for information on t he 
camera that interests you, and details of our 
TimePayment Plan. 

financed ,hrough Commercia' Credi, CO. 
KLEIN & GOODMAN • 18 S. 10th St., Phila., Pa. 

B A R  G A I N S  t::t .:;!I 
at 

these L O W  P R I C E S  
I M P E R IAL Roll Fi l m  
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O'Pti�")Ij.?i

\��:
. $19 50 el'. FoeuslIlg • foot seale.  A 

$2V . 5 0  value ! 

AUTOFLEX 
TWI N  L E N S  R E F L E X  

T\VIN LENt; REFLEX with 
matched 75 mm. Meyer Gorl it;.: 
Trioplan twin f2 . 9 lenses  for  
Yiewing and taking ; in Comour 
shu ttel', 1 to 1 / 2 5 0  second. T . R .  
and delayed action ; expos ure 
t� o ll n t e r ; a u t o m a t i c$59 50 
double exposure pre- • 
"ention . . . . . . . . . . . . . . . . . . . . . .  . . 
�ame camera with Comour Rapin. 
shutter with speeds to $64 50 
11400  second, . . . . . . . . . . . . . . .  • 

FLEXETTE 'ft\if'i- l:1f.;'� 
with 'j �  mill. l\Ieyer Gorlitz m atched twin / 4 . 5  ]enses for "ie\\'ing and taking Prontor II shutter. $34 50 
1 to 1 /500 second. r.r.B. a n d  delayed action. . . .  • 
Every . CCM11era Brand N ew- I O  D ay Trial and Money 
Back G uarantee. 
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, , ' , tit CAMERAS 
and Photo-Supplies 

I'REE hew 
Bargain Book . Limited Edition 
Latest data on modern 'inventions and photographic 
methods in America n and foreign high speed cameras, 
candid and mmiature cameras, enlarging outfits. dark­
room equipment. MOV I E  outfits, NIGHT and 
COLOR photography, technical books. etc. 

Hundreds of bargains in new a nd reconditIOned 
cameras and supplies. BIG SAVINGS you 'll appre. 
ciate. Send Postal Card for FREE B O OK today. 

CENTRAL CAM ERA CO., Dept. X·6 
230 S. Wabash Ave., Chicago, III. 

When you write to advertisers 
The Editor will appreciate it if you 
will mention that you saw it in 
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T H I S  --:Z.d - - -N EW E S T T� 
Makes Movies 
at Snapshot 

Cost ! 

Outdoor days o ffer 
pi cture o pportu n i ­

ties you'll want to capture forever in truly 
fine Filmo movies. And now thrilling per­
sonal movies need cost no more than snap­
shots-and can be as easy to make! Just use 
palm-size Filmo 8, made by the makers of 
Hollywood's preferred studio equipme nt_ 
Makes glorious color movies, too, indoors 
and out. 

Just press a button, and what YOIl see, YOIl 
get! Filmo 8 prices begin at $49' 5 0 '11 
1 6  mm. Filmos from $ 7 6  to $ 1 1 5 5 . ",;. (" ' I  , �  I f,::: 

fRfE M O VIf B O OKLET � ' , r-:E��;:;;�:;�-c�-=;;::y---- ' 1 
: 1 838 Larchmont Ave., Chicago. Illinois I 
I Send free booklet. How to Make Inexpensive I 
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P R E C I S I O N - M A D E  B Y  

B E L L  & H OWE LL 
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for one reason because two negative densities 
were being exposed, for another because of 
the overall density of the individual nega· 
tives. Had the job been done according to 
a pre�conceived plan, a darker background 
would have been employed in order to pro­
vide greater transparency, although in that 
case the shadow effects would have been less 
pronounced. 

"'KITTEN ON THE WINDOW 
SILL" 

EVERY morning, some time before eleven, 
this white kitten sits on the window sill 

of the apartment just below ours, bathes 
itself in the sun and surveys the world below 
it. Our appearance at the window above at· 
tracts her attention and she watches us 
through one of the window panes, particu· 
larly attentively if we ha:ppen to have a cam· 
era in hand. One such morning, it occurred 
to us to expose a negative to this matutinal 
habit and the picture you see is the result. 

"Kitten on the Window Sill" 

In making the enlargement we lined up the 
edge of the wall with the long side of the 
print in order to overcome the tilt in the 
camera position necessitated by the subject. 
The angle is, however, identified by the diag· 
onal lines of the upper and lower parts of 
the window as well as the diagonal lines of 
bricks. 

" 'C ORRIDOR CEILING 
LIGHT" 

THE opportunities for pictures that lie 
even in humdrum subjects is illustrated 

by this shot of the interesting pattern sur­
rounding a small ceiling light. Waiting for 
the elevator sometimes has its advantages, 
for it was on one such occasion that we hap­
pened to be studying the ceiling-for lack of 
something better to do-and, noticing the 
practically symmetrical arrangement of the 
pattern "leaves" all around the lamp, thought 
of the camera hanging idly from the shoul­
der. It required a low, crouching position 
imd a straining of the neck, the camera being 
of the range· finder type, to get into as central 
a position as possible under the circum­
stances, short of lying on the floor. At the full 
//2 opening of the lens and with fast pan-
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H ERE'S a miniature to take to 
the Fair, .on a sea voyage, to 

the country or the shore-in fact, 
wherever the snapshooting's good. 

Choosing any one of the three 
modestly priced m o d e l s ,  y o u ' r e  
equipped for splendid snapshots ; 
Kodak 35's  have fast  lenses, pre­
cision shutters, up-to-date picture­
taking features . You get up to  three 
dozen little 35 mm. pictures on a 
single loading. (35 mm. pictures, 
you know, can be made into stun­
ning enlargements . )  

And i n  additi on t o  black-and­
white pictures, you can make gor­
g e o u s  K o d a c h r o m e  (full - c ol o r )  
transparencies. A t  y o u r  dealer's • . .  

EastmanKodak Co. , Rochester, N.Y. 

DETA I L S -All three models have Kodak 
Anastigmat lens and precision Kodak 
shutter, eye-level finder, finger-tip focus­
ing, automatic exposure counter, film­
centering and locking device. F.3 .5  and 
[4.5 models have double.exposure preven­
tion ;  clip for Kodak Pocket Range Finder. 

G O I N G  T O  T H E  N E W YO R K  FA I R ?  Take 

your Kodak-visit  the Kodak Building -see 

the Greatest Photographic Show on Earth. 

ONLY IASTMAN 
MAKIS THE KODAK 
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OVER 

in PRIZES 

The Prizes Given for the Best Photographs I n  
Each Diyision will be : 

F i rst Prize 
One $250 " Lifetime" 

LON G I N ES WATC H 

T h i r d  P rize 
O n e  F E D E RA L  # 636 
VA R I A B L E  P R O J E C :  
T I O N  P R I N T E R  ( L ist  
Price $29.50 ) 

Seco n d  Prize 
One $ 1 25 

L O N G I N E S  WATC H 

F o u rth P rize 
One F E D E RA L  # 1 20 
E N LA R G E R  ( L ist Pr ice 
$ 1 7 .95 )  

F ive H onorable Ment ion  Awards. each consist i n g  
of a one-year subscr i pt i o n  to Sc ient ific  A merican 

Fourth Annual 
SCIENTIFIC AMERICAN 

Rememhel' that t h e s e  prizes a r c  to be g i r e n  j n  each 
(lidsion--or a total' of �jx \ratches a n d  six enlargers 
t ot a l i n g  $ 1 2 6 7 . 3 5  in " a l lie,  p l u s  l �  i-i u h s crjpt.iolls to 
Stientiftc·  American. 

*Watch w i n ners may make their  own select ion  of 
pocket style or gentleman ' s  or lady's wr i st watch. 

AMATEUR 

PHOTOGRAPHY CONTEST The c:ontest wi l l  be judged in 
three divisions,  a s  fol lows:  

E VERYONE who owns a camera has 
a chance of winning a valuable prize. 

D i v i s i o n  I .  H u m a n - i n c l u d i n g  
portraits a n d  other camera studies 
of people. 

Make plans now to enter your p rints in 
this contest. You may enter any or all 
of the three divisions, but not more than 
two prints may be entered by one con­
testant in any one of the divisions. 

D i v i s io n . 2. Landsea ))es-including 
:I ll scenic views, close -up� of parts 
of landscapes, seascapes, and so 
on. 

Specific rules for this contest were pub­
lished in our May number. Be sure to 
read them before you submit prints. 

Div ision 3 .  Aetion-hlCluding all 
CV))es of Ilhotogranhy in which a c ­
t i o n  Is the ln'edominating fealme. 

In earh di\'h:ion there wil1  be prizes of 
IwO l..ongines watches-"The \VOI'I d ' s  
?\'Iost Honored W atch"-and t w o  Fed­
�ral Enl argers . a s  wel l a s  t h e  Honor­
ahle �lention A w a r d s .  

This Contest Closes Decelliber J ,  1939.  at Which Tillie All Entries �Iust be in the Hallos of 
the Judge�, 

Photograph Contest Editor, Sc:lentific: Americ:an 

24 West 40th Street New York, New York 

Your Questions Answered-Problems Solved $2 � GOOD pictures every time you snap the shutter is no far­
fetched drea.m. You can do it yourself-but onl)1 if  you 

have acquired "picture sense. "  In this book the a lIthor, who 
h a s  been through the mill and has lea rned b)'  long experience,  
t e lls you how to gain this sense.  He leads you easily, (l uic1d y ,  
interestingly, through the fundamentals of photography a n d  
explains,  in a clear, chatty manner, h o w  to lise y o u r  ('amera 
most effectively, Cameras, lighting, portraits ,  interiors, tricks.  
a ccessories�all the th ings .vou should know H bout are dealt  
with in text and unusual illustl'ations. 

This book is designed e speci ally for tllO�e who ha\'e their de\'elop i n g ,  
pl'j n t i n g ,  alH1 enlul'ging d o n e  at the p h o t o  s h o p $ .  1'\0 w li d i n g  throllgh 
esoteric dark room form u l a s ,  no spare wasted on things that yOli doll'" 
need to kno\\'. Attent ion is concentrated on those f:.wt;.) t h a t  w i l l  h e ln 
you t o  get tl l� best I'esults with yOllr camel'a, 

Stra ight·frorit·the·Shoulder Informati o n !  
P l a i n  Fac:ts N o  Untried Theories 
Whether y o u  o w n  an i n expeo sh'e b o x  t'a m e l'a or a h i g h - p r iced " Spcci al­
t; ltra-Extra.  " thi s hook w i l l  help you t o  get tlie hC$t I'e s ult:-; w i t h  the 
e()lI i p lIl e n t  a t  hand,  

24 West 40th St. M U N N  & CO., I N C. 

per C:Opy 
. P lus  1 0  cents 

16 C h a pters 

Doze n s  of l I I u s ·  
trati o n s  

O v e r  2 0 0  Pages 

Board Covers  

New York City 

postage 
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chromatic film, we made three shots, at 1/ l0, 
1/25, and 1/50 of a second. Although we 
knew we could not fail to record the light, 
our chief concern was with the shadows 
which were projected upon a relatively dark 
ceiling. Also, because we were shooting di­
rectly into a light source, we expected flare 

"Corridor Ceiling Li ght" 

and were not sure just where this would 
strike the film. In one of them, luckily, the 
flare struck just outside the ring of shadows 
and we were able to make a print by exclud­
ing this flare spot through appropriate crop· 
ping. The square composition was inevitable 
becanse of the nature of the subject. 

PHOTOGRAPHIC EUROPEAN 

TOUR 

T
HE picture train idea, started some t ime 
ago, has now risen to greater heights to 

assume the ambitious proportions of a First 
Annual Photographers' Grand Tour of Eu­
rope. Organized by the Walker Travel Agen· 
cy, of Ridgewood; New Jersey, this first Eu· 
ropean photographic tour, by private motor 
coach, is to have as its photographic leader 
and mentor, the well·known pictorialist, Ed­
ward A. Alenius, F.R.P.S., who will be the 
lecturer, advisor, and consultant on all phases 
of photography. 

The tour will begin on August 11 and will 
last through September 25, during which pe­
riod the following countries will be visited : 
England, Holland, Belgium, Switzerland, 
Germany, Italy, and France. 

ANNUAL LEICA 
EXHIBITION 

T
HE annual assembly of the best Leica 
photographs made during the course of 

the year is now under way. Leica users are 
advised that no specific restrictions are 
placed on the choice of subject matter, 
which may be a portrait, an aerial, candid, 
action, medical, animal, insect, or any other 
type of picture. Actual color prints made 
from Leica color transparencies are also in­
vited, as well as sequence pictures. 

The rules announced for submitting prints 
to this, the Fifth Annual Leica Exhibition, 
are as follows : There is no limit placed on 
the number of prints that may be submitted ; 
prints should not be less than 8 by 10 inches 
in size ; prints may be submitted mounted or 
unmounted, but if mounted, the mounts 
should be of a light color and conform to the 
standard sizes ; on the back of each print or 
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mount, the photographer should include his 
name and address ; the lens used ; shutter 
speed and diaphragm opening ; film used ; 
developer for the film ; filter, if any, as well 
as other accessories used to make the pic­
ture ; and, if possible, the name of the paper 
and the developer used to make the prints. 
Contact prints should accompany photo­
graphs but should not be pasted on the 
mounts ; all packages should be addressed to 
E. Leitz, Inc_, 730 Fifth Avenue, New York, 
N_ Y., and should bear the word EXHIBIT 
in the lower left corner. 

S HOOTING IN THE BACK 

OCCASIONALLY you run across a sub­
ject, such as a broomstiek vendor, with 

brooms of various descriptions jutting out 
from under his arms and over his shoulders, 
which presents an opportunity for a shot in 
the back. These persons are usually on the 
go so j t will be necessary to follow the sub­
ject and shoot as best you may. A good way 
10 keep him in focus is to set your camera 
for a given distance, walk briskly or slowly, 
as the case may be, until you reach this dis­
tance between camera and subject and let 
the latter's walking speed pace your steps. 
When the moment seems ripe, shoot quickly 
and use a relatively fast shutter speed as a 
precaution against camera unsteadiness at 
the moment of exposure. 

WHAT'S NEW 
In Photographic Equipment 

dII you arc in.terested in ally of tll e  item.! '\described below, all d  canllot find them in 
om' advertising columns or at  your photo­g1·aphic dealer, we shall be glad to telt yo" 
'wh ere you can get them. Please accompany 
soar request by a stamped cl lvelope. -

ROBOT MODEL II : Newly designed model 
with features including optional fitting of 

Zeiss Biotar //2 lens and Zeiss Telephoto 
Sonnar //4, 7.5cm. In addition to Model I 
features, Model II offers new film magazine 
for Robot daylight spools, as well as all 
films wound on standard 35mm cores ; bulk 
film may be used with or without spool ; 
built-in flash bulb synchronizer coupling, for 
use with new Robot Sequence Flasher, per­
mitting sequence photography at night_ 
Flashgun changes electrical contact from one 
bulb to next automatically, and operates as 
fast as shutter release can be worked, cam­
era shutter being its own synchronizer. 

PIERCE EXPOSURE METER ( $1 .85 ) : Optical 
type meter. Entirely pre-set table, no cal­

culations required. Film speed and filter 
factor, once having been set, need not be 
changed until filter or film is changed. Each 
meter complete with neck cord and packed 
in individual box complete with instructions 
for operation and listing in Weston system of 
79 different emulsions_ Two models avail­
able, for motion picture and still cameras. 

MODEL C OMEGA E NLARGER ( $97.50 ) : For 
all negatives from 35mm to 3% by 3% 

inches. Enlarger design similar to that of 
Model D, with side negative troughs. En­
largement ratio 8112 times with 31f2 inch lens, 

S C I E N T I F I C  A M E R I C A N  

No. 1 20 Photo Enlarger 
Takes Negatives up to 2 '/4 X 3'14 I N C H ES 

(Equivalent section larger negatives) 
Complete with Fedar Anasti9mat F6.3 lens. Cali­
brated Easel. 1 6x1 8" Baseboard with H inged 
Type Border-M aker and Paper H older Attached. 

Enlargements 2 y, to 7 times on baseboard. 4 masks for 
all popular size negatives. Booktype negatiYe carrier 
with curved supports for cut and uncut film. Double 
diffusing plates supply evenly distributed intensified light.  
Built-in diaphragm with red filter. 125 watt proj ector 
lamp included. 

W I N  $ 5 0  
Federa l Variable Projection Printer 

Federal No. 636 Variable Proiection Printer presents an 
entirely new principle of design, combining the simple opera­
tion of the Fixed Focus machine with the variable features 
of adiustable enlargers. The interchangeable Fixed Focus 
Mounted Lenses, together with the calibrated adj ustable 
mask and paper holder make this possible. 

Anastigmat lens No. 1 0 1  i s  furnished as standard equip­
ment. It will make 5" x 7 "  prints from full vestpocket (J J4 "  
x 2 � "). negatives, 3 Yz "  x 5" prints from Yz vest pocket and 
Bantam size, and 2 Yz "  x 3 % "  prints from double frame 35 mm. negatives. Makes 5" x 7" prints from 2 )« "  x 3 )« "  
negatives �nd 5 "  x 5 t4 "  prints from 2 ;4 "  x 2 � "  negatives 
with a slight cropping. 

PrIce i n cl .  $2 950 $ 1 .00 more Lens 1 0 1  -- W. of M i ss .  
ASK YOUR DEALER-detailed lolder on request. 

E D E RA L  STA M P I N G  & E N G I N E E R I N G  C O R P. 
SA-3 25 Lafayette St., Brooklyn. New York 

De Luxe 
Library 

Editions 
of 

SCIENTIFIC 
AMERICAN 

Make them yoursel f ;  protect and preserve your copies with a 

PERMO LIFETIME BINDER 

It holds a yearJ s issues 
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s o  MANY readers preserve their copies year after year and have asked for binders that, 
after thorough investigation of binders, the editors of Scientific American found a type 

that is most satisfactory, considering cost, ease of handling, and durability. It holds a full 
year's i ssues ( 12 )  ; has an efficient patented lock ; is strong and durable ; and is covered with 
a rich, pebbled, red leatherette beautifully stamped in gold. Magazines are bound in with a 
snap and are held positively in place ; no punching necessary. In ordering, state what year 
( 1938, 1939, etc . )  is to be stamped in gold on the backbone. 

Each $1.50 postpaid in continental U. S. 
($2.00 postpaid elsewhere ) 

For Sale by 
SCIENTIFIC AMERICAN, 24 West 40th Street, New York 
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Unheard -of Value in 
Fine -Camera Field ! 

New AGFA Memo 

THE camera sensation of 1 939 . . .  
Agfa's 35 mm. MEMO • • .  a fine, 

precision-built instrument . . .  for 

only $25.00! 

New and unusual features in­
clude: exclusive rapid film trans­
port; accurate shutter with speeds 

of 1/2 to 1/200th second, bulb and 
time; Agfa Memar f4 .5 anastigmat 
lens; direct-view finder; accessory 

clip, tripod socket, and neck cord. 

Takes 24 pictures (1 7/16 x 15/16) 

on 35 mm. film. Camera complete, 
with f4.5 lens . . .  $25.00. Same cam­
era with f3 .5 lens . . .  only $35 .00. 

Also new • • •  Agfa F6.3 Clipper 

• • •  onlv $1 550  

THE Agfa f6.3 Clipper Special is an­
other astonishing value! New tele­

scoping front eliminates bellows . . .  
shutter gives speeds of 1/25 to 1/100th 
second, bulb and time • . .  hinged back, 
easy loading arrangement, shutter re­
lease guard, tripod socket, and built­
in depth-of-field scale. Takes 15 pic­
tures (2 1/2 x 2 1/16) on one roll of 
PD16 (616) film. Camera complete 
with neck cord . . .  only $15.50. Made 
by Agla Ansco Corporation in 
Binghamton, New York, U. S. A. 

A G FA . C A M E R A S  

S C I E N T I F I C  A M E R I C A N  

20 times with 2 inch lens ; larger by pro· 
jecting image on floor. Rigid steel post four 
feet tall. Interchangeable lens boards ac· 
commodate lenses of various focal lengths. 
Baseboard of seasoned laminated hardwood 
measures 18 by 27 inches. 

KINGSLEY SQUEEGEE CLEANER : Special 
chrome and ferrotype cleaner. Removes 

grease, dirt, finger marks. Can be used on 
any style ferrotype tin or chrome plate. 

F A L C O N ·F L E X  T W I N·L E N S  
REFLEX CAMERA ($5.95 

or $7.95) : American·made 
reflex . camera. Choice of 
two l e n s e s-Fa l t a r . o r  
Achromatic. Picture size 
214 by 214 inches, 12 ex· 
posures to the roll. Intro· 
duced by manufacturers as 
the "first American·made 
reflex camera of this style." 

HYPO·SHARP : ( $ 1 ) : Reagent for hypo in 
wash water. Shows presence of hypo by 

instantaneous change from deep blue· black 
color to water white. End·point much sharp· 
er and test far more sensitive than perman· 
ganate test usually prescribed. Hypo·Sharp 
shows one part of hypo in 50,000 parts of 
water. Set includes re.agent ready to use, 
sufficient for 500 tests, two graduated tubes, 
and handy tube support. 

ALBERT AUTOMATIC ENLARGING EASEL : Au· 
tomatically centers, squares up, aligns and 

holds three standard sizes of enlarging paper 
-1 1 by 14 inches, 8 by 10 inches, and 5 by 
7 inches. No shifting of easel when chang· 
ing from one size paper to another. Mask· 
ing bands hold automatically in 'fixed posi· 
tion and positive contact assures clean mar· 
gins. Inlaid rubber strips prevent slipping 
from set position. Non·warp, non·mar base. 
Finished in rust· proof chrome. 

ABBEY BACK SHUTTER SYNCHRONIZER ($12 )  : 
Designed for use with focal plane shut· 

ter. Features include easy adjustment as to 
timing ; battery case may be used on either 
side of camera with no interference when 
coupled range finder is employed ; automatic 
cut·out switch gives added safety, permitting 
shutter to be rewound at any time without 
danger of blowing 011 bulbs in socket ; single 
wire connection in battery case eliminates 
need for special wiring ; extension lever pro· 
vided without extra cost. 

KODAK COMBINATION LENS ATTACHMENTS : 
Constitutes series of uniformly threaded 

units, each fitting others and all fitting an 
adapter ring which 
slips on or screws into 
lens mount of camera. 
Each attachment unit 
available separately. 
Adapter ring is basic 
unit ; only one such 

ring required to mount any combination of 
attachments on lens. Adapter Ring and one 
Filter Retaining Ring provide filter mount· 
ing. All of the more than 100 Wratten filters 
are available, cemented in "B" glass circles 
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THE UTILO 
2% X 3% camera 

£ :4.5 
LENS 

WITH VARIO SHUTTER .  . . . . . .  $15 
WITH PRONTOR I I  SHUTTER . $lS 

• 

A GOOD CAMERA 
THAT IS SIMPLE 

TO OPERATE 
• 

Write for circular SU 

PHOTO UTILITIES, INC. 
10 W. 3 3 RD ST., NEW YORK CITY 

When you write to 
advertisers 

• The E ditor will appreciate 
it if you will mention that 

you S CIENTIFIC 
saw 
it in AM E R I CAN 

Tremendous Savings 
I N  P E N N'S G R EA T EST 

CLEARANCE SALE 
Window Samples Be Slightly shopworn 

ALL GUARANTEED PERFECT 

Kodak Retina Model 2-F2.8 Xenar E. R. 
Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $59.50 

'Veltini 35 mm.-F2. S  Tessar, Coupled R. F. 54.50 
Kodak Bantam Special F2 E. R .  case . . . . . . . . . . .  52.50 
Kodak Duo 620 F3. 5  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21.50 
Super Sport DollY F2.9 lens 2� x 214 . . . . . . . . . . .  22.50 
Korelle Reflex Model 2-F 2 . 8  Tessar . . . . . . . . . . . .  79. 50 
Graftex 31,4. x 4% Series D-F4.5 Tessar . . . . . . . .  79.50 
Kodak Recomar 9 x 12.  F4.5 lens . . . . . . . . . . . . . . . . . . . .  34.50 
. . . . and hundreds of other Typical "ahles. 

A L L  M E R C H A N D I S E  SO L D  SU BJ ECT 
T O  1 0 · D A Y  M O N EY BAC K G U A RA N T E E  

J. f,� N�Gmwta-j=fs EXCHA N G E ,  I N C .  
lZ6 West 32 Hd. St., N ew York Ci ty 
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RAY-DEL is a sci­
entifically balanced 
developer that gives 
unsurpassed fineness 
of grain . . .  long line 
of gradation with un­
usual brilliance . . . 
A compensating chem­
ical balance allows wide 
latitude in exposure . . .  
good keeping qualities 
. . .  non-staining . . .  re­
quires no re-energizing. At 
all leading dealers. 

RAY-DEL 
Fine G,." in 

nEGATIVE DEVELOPING 
POWDER 

Send for l iterature S·7 

���� .. �O���.A� 

Become an expert 
photographer 
Train at Home Of in our modern completely equipped studios. 
For pleasure or career. C o m m ercial.  N ews. Portrait. A dver. 
t is ing ,  N atural Color. Motion P i cture photography. Indi­
\"idual instruction by noted experts. 29th year. free bookl et. 

N EW YO R K  I NST ITUTE OF P H OT O G R 4 P H Y  
1 0  West 3 3  Street ( D ept. 134) N e w  York C ity 

R A T E D B E S T  
A B!�s;m��

S
o:r��eN�a:i���� I�di��SO��l�f��er�,�� 

"and testing organizations whose classifications of 
Abbey equipment as the Best in the synchronizeI' line 
is your assurance of 
1 .  Precision manufacture 
2. Photographic convenience" 
3. Pleasing appearance 
4. Highest percentage of fully exposed nega· 

tives from bulbs used 
*Abbey workers possess that happy combination or 
being expert mechanics and first class photo.gl·�plH.:rs. 
Hence. anything made by Abbey �as the distInctI

O
n 

of being designed for photograpillc as well as en· 
gineering efficiency. 

MIl\! Flashguns list at $20.75 for Super Ikonta B :  
Leica ' Contaxes ; Duo 620 ; Retinas I and 11 : Weltinl. 
List $:l4 .15 for Old or New Rolleiftexes : Ikofte:c 11 
(Xew Style) ; Plauhel :Makina ; Robot. 

Press Flashguns list at $18.75 for any s ize of Speed 
Graphic including the 2%x31,4 . 

Focal Plane Flashguns list at $15 for Graphics or 
.Graf1exes. (List price includes factory installation. ) 

A B B E Y  C O R P . 
3 0 5  E a s t  4 5 t h  S t r e e t  

N E W  Y O  R K • N .  Y. 

S C I E N T I F I C  A M E R I C A N  

to fit attachments. With two Filter Retaining 
Rings, filters may be used in combination if 
desired. Pola-Screen may be used directly 
on Adapter Ring or in combination with 
filters. Two Pola·Screens may be employed 
if desired. Kodak Lens Hood ( aluminum) 
may be used with Adapter Ring alone, or 
with filter, combination of filters, and Pola· 
Screen. Adapter Rings available to fit lens 
mounts from %.inch diameter to 2% inches. 

SURE·X ELECTRIC PHOTOMETER ( $4.25 ) : 
Fo� properly timing expo��re time i?, 

enlargmg. Incorporates Bunsen grease·spot 
principle for matching 
light ; double moving 
scale converts meas­
urement into usable 
information on paper 
grade and exposure 
time. Used to meas· 
ure scale of negative, 

if desired, to determine proper grade of 
paper to use ; paper factor of any given 
batch of paper ; and exposure time for each 
negative while latter is in enlarger, giving 
exposure in seconds or minutes, directly on 
face of dial. Also useful in making color 
pictures by Chromatone, wash·off relief, 
or carbro process, scale being used as den· 
sitometric comparator for learning depth of 
tone and color intensity. 

LEICA SYNCHRO NIZED FLASH UNIT MODEL V 
( $19.50 ) : Battery and reflector firmly 

attached to tripod socket of Leica camera 
baseplate, while compact synchronizing head 
slips into Leica accessory clip and lies al· 
most flush against back of camera. Short 
length of electric cord extending behind 
camera joins two parts of flash unit, making 
one compact instrument of camera and syn· 
chronizing equipment. Entire unit mounted 
or dismounted in less than a minute. Unit 
designed for use with wire· filled bulbs. Lamp 
reflector may be set in two positions, low 
position for properly centering Superflash 
Press bulbs and higher position for Super· 
flash No. 2 lamp. 

DE LUXE MODEL DAYLIGHT FILM WrNDER : 
Holds 100 feet of 35mm bulk film. Bake· 

lite housing molded to take standard 35mm 
magazines and Leica, 
Robot, or Contax cas­
settes. Besides · count· 
ing exposures, winder 
is constructed so that 
film emulsion does not 
touch any part of 

the winder during the loading process. 

SIx·By-SIX EXAKTA REFLEX ( price varies 
with lens equipment ) : New Exakta model 

featuring 12 exposures 6 by 6cm (214 by 
214 inches ) on standard No. 120 or B·2 film. 
Lens equipment offers choice of 8.5cm lenses 
from Exaktar //3.5 to Tessar //2.8 and 
Biotar //2, 10cm or Primo plan // 1.9, 10cm. 
Interchangeable lenses available ranging 
from Wide Angle Tessar //6.3, 6.5cm to Tele 
Tessar //6.3, 18cm. Other lenses to be added 
later. Besides incorporating well known 
Exakta £eatu�es, such as single lens, ground 
glass focusing, built·in flash synchronizer, 
unique shape and speed range from 12 sec· 
onds to 1/ 1000 of a second plus delayed 
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Bass says : 
Ain't science wonderful? Just about when 
I think we've reached the ultimate ( last 
word ) in perfection. along comes someone 
with another refinement . • •  a new shutter, 
easel, projector, or what nave you. And 
then a mad scramble to try it in the dark 
room or in the field • . •  and heavier read· 
ing of manufacturer's literature • • •  after 
which we lie in ambush for the first likely 
prospect who sails into view. A great life, 
this. 

�� 
President 

Bass goes into 1st Place 

with the Zeiss 

MOVIKON 16 
With Sonnar F : l .4 lens with 
coupled optical range finder. 

Choice of 7 lenses-15 mm. 
to 7 1/8 "  . • .  26 available 
controls . . .  the ultimate 
in refinements .  Free liter­
ature on request. Big 
trade-in allowance on 
present camera . 
With fine case. $385 

SUPERB 
by Voigtlander 

Twin lens reHex . . . 
takes 12 2 '4 square shots 
on 120 Him Automatic 
film transport. Compur 
shutter 1 sec. to 1/ 250th. 
Skopar F :3 .5 Iens. 
SpeCial at . . . . . . . . . . . .  $59.50 

With Hdiar F : 3 . 5  lens . . . . . . . . . . . . . .  $62.50 
E \'ereadr case 6.50 

Victor 5 
Adranced movie camera for the 
amateur with }n Cine \Vollen. 

sak F :1.5 lens • . . 5 
speeds, adjustable parallax. 
geared meter. exposure 
meter guide built as part 
of each camera. standard 

interchangeable lens mount, ro· 
tal'Y type shutter . . . hand 

crank for trick work . . .  full vi· 
s ion focusing through reflex finder 
. . .  three lens revolving turret with 
lork . . . double powered spring-

��;:!�O�ea;.�.
n
t��IgllI��i�

t
$l91.�·g��.�.�.��� . . . .  �.�.� $1 3 7.50 

N o. 240 i s  com i n g  off the presses . . • •  66 
pages of ehecked and double·  checked Sound or 
Si lent 8 m m., 16 Pl m . ,  and 35 m m .  items to 
charm and thri l l  the movie  fan. By al l  
means write today for the new Bass C I N E  
B A R G A I N G RA M . 
Also Sti l l  Camera, Bargaingram 'Sl i de Projec­
tors. and Lens B arga i n grams are yours for the 
ask i n g .  

• E NLARGERS 
Elwood Stlidio Enlarger-for 5x7 o r  smaller. Complete 
less lens . . . . . . . .  · . . . . .  $27 
Omega A·24x36 mm. double frame-3S mm. dust · 
proor negative carder . • • double eondenser . . . . . . . . . .  $48 
Filrnal'lts O-for 3x4 cm. or 35 mm. 75 watt frosted 
enlal·ging lamp-red focusing filter-book type nega­
th'e carrier. 2 metal masks-2 to 8% diameters. 
It.:4.5 anastigmat . . . . . .  . . . . .  $24.75 
Filmafus II-for 4x4 em. or smaller negatives. 2 to 
H magnifications. '''Hh 5 .5  Clll • .Anastigmat F :4 .5 
lens in Iris diaphragm. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  $36.00 

Dept. AD, 1 79 W. Madison Street 
Chicago, Ill. 

CA M E R 4  C R OSS R O A D S  OF T H E W O R L D  
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LE ICA  misses nothing 
o n  vacation !  
The Leica precision-made universal 

camera is unlimited in photographic 

scope and unequalled in photographic 

quality _ It is as adept at "freezing" 

action as it is at recording a field of 

wild flowers-in crisp black-and-white 

or full color_ In brief, Leica misses 

nothing-but, you'll be missing a lot if 

you vacation without Leica_ 

There is only one Leica, b u t  there 
are Il1any Leica Il10dels IroIl1 which 
to choose. Illus tra ted is the Leica 
Model IIIb, with Leitz Xenon 1:1 .5 
Speed Lens and Rapid Winder. Ask 
abou t the Leica TiIl1e PaYIl1en t 

F I N E  G R A I N  

Plan. Write 
lor ca talogs, 
Dep t .  P-7. 

E. LEITZ,  Inc. 
730 F ifth Avenue 
New York City 

D E V E L O P I N G  
35 mm. 36 exp. F I L M 

Temperature controlled-air-condition. 
ed rooms - filtered water . . .  ultra-care. 

ENLARGEMENTS 
3';4 x 4� of EVERY printable negative 
in roll incl.uded in $2 price. Exposed 
by Electric-Eye • • .  Beautiful work. 

R ELOAD 
W e  reload your 
cartridge with any 
standard film you 
specify; included 

in $2 price. 

W R LT 2 T H E  C A M E R A  M A N  
D E PT_ A  CANTON .OHIO tIT Splendid opportllnitice. Prepare in �.... _ IIpate time. Easy pian. No )m::viOlll1 

I I !  e:z:perienee needed. common IIcllool 
etiH<)ation Bu Uicient. Selld fo r  free 
book let. " O oportunitiea ill l>hoto�ra-fjTOG __ I·by" , particulars and reQuirem ellts. .. tI American School of Photography 

., . 
Dept . 228·A a 3601 Michigan Ave. Chicago. III. 

I KORELLE-REF LEX-
The All Purpose Camero 

Seven cameras in one. 
I t  has many exclusive 
features. Focal Plane 
shutter, lenses inter­
change, 12 negatives 
2%x2 V. on 1 2 0  film. 
Don't buy till you see 
the Korelle. Catalog 
SA3 FREE. 

S C I E N T I F I C  A M E R I C A N  JUNE · 1939 

action, the square format Exakta has auto- HOOKS matic film transport of same order as incor- • HOOKS 
porated in Kine Exakta ; that is, one move· 
ment of lever winds film to next exposure, 
at same time winding shutter and dropping 
mirror into position. 

DUROPOD ( $3 to $6 ) : Tripods characterized 
by light-weight, sturdiness, and long leg 

extension. SpeCial reversible feature of legs 
permits head to be used for either American 
or German tripod bushings. Six different 
models available, ranging from three to eight 
sections. Finished in brass and stainless steel. 

CAMERATROL ( $ 19.95 ) : New synchronizer 
for Photoflood bulbs, with remote con­

trol unit for photography by Photo flood light. 
With unit in place bulbs burn at ordinary 
brilliance of household lamps during pre­
liminary focusing, composition, lInd placing. 
With shutter of camera set on bulb, operator 
presses remote control switch, which op'ens 
shutter and brings bulbs to full brilliance at 
same instant. Releasing remote control 
switch closes shutter and reduces power 
feeding bulbs at same time. 

U NIVEX MEHCURY 35MM CA MERA ( $25 ) : 
Equipped with //3.5 lens and focal plane 

shutter with speeds from 1/20 to 1/ 1000 of 
a second. Also equipped with f/2 Iens. All 
adjustments on front of camera. Equipped 
with built-in Photoflash synchronizer and 
automatic film transport synchronized with 
shutter winding knob. Exposure calculator 
and depth of field scale lie close to built-in 
parallax correcting view finder. Camera 
measures 5716 by 2Vz by 1% inches, 
weighing 18 ounces. Seventeen focusing , 
mount graduations allow approach as close 
to subject as one foot, six inches. Camera 
body of polished aluminum and genuine 
leather snap·closing casing. Film available 
in three types : Ultra Chrome for normally 
lighted ac'tion ; Microtomic, fine grain pan­
chromatic film ; and Ultra pan, ultra-fast 
panchromatic film for use under adverse 
photographic conditions. Complete line of 
filters available made of fine ground optical 
glass, mounted in dead black brass mounts ; 
also improved type of polarized filter. 

KODASLIDE READy·MoUNT CH A NGER ( $12 ) : 
Magazine·feed device for Kodaslide Pro­

jector Model 2 intended for use in showing 
groups of Kodachrome 
still transparencies or 
black·and-white film 
p o s i t I v e s  i n  n ew  
Ready-Mounts. Com­
bination particularly 
useful for schools and 
illustrated lectures be­

fore small groups, as well as for home pro­
j ection. Once supply magazine of Ready· 
Mount Changer is charged with group of 
slides, operator can show complete sequence 
without removing eyes from screen. Up to 
50 Ready-Mount slides may be placed in 
supply magazine at one time. Slide·shift ­
ing mechanism operated by flexible 30· 
inch plunger resembling cable release but 
larger. Pressing in plunger moves slide into 
position ; pulling it out readies it for fol; 
lowing slide. Changer made of aluminum 
with small parts in bright metal. 

o 
r 

Amateur Photographers 
NEW WAYS IN PHOTOGRAPHY, by 
Jacob Deschin. Eminently practical 
from every point of view, this new 
book contains nothing of theory and 
nothing that 'the a dvanced amateur 
photographer will not find valuable 
in one way 01' another. It covers the 
whole range of amateur photography, 
discussing such things as  trick pho­
tography, photomurals, retouching, 
infra·red, and a number of other sub­
divisions that will not be found else· 
where in as clear and concise a man· 
nero $2.90. 

IN FRA-RED PHOTOGRAPHY, by S.  O. 
Rawlings. A treatise on the use of pho. 
tographic plates and films sensitive to 
infra.red. Exposure and processing 
are fully covered ; formulas are given 
for sensitizing. $1 .65. 
UNIVERSAL PHOTO ALMANAC AND MAR' 
KET GUIDE. H ow, when and what to 
photograph in order to make m oney 
with your camera ; where to sell dif· 
ferent types of prints. $1.00. 

CAMERA LENSES, by Arthur W. Lock. 
ett. Explains simply and clearly, yet 
with scientific accuracy, all the under· 
lying principles of lenses. $1 .10. 
CHAMPLIN ON FINE GRAIN, by Harry 
Champlin. A complete hand·book on 
the entire subject of fine grain, in· 
cluding formulas and how to com· 
p ound and use them. $ 1 .90. 

PHOTOCRAPHIC HINTS AND GADGETS, 
by Fraprie and Jordan. How to make 
all kinds of photographic accessories ; 
from film clips to cameras to light. 
ing equipment, and so on ; 250 articles 
and nearly 500 illustrations. $3.70. 
ELEMENTARY PHOTOGRAPHY, by Neb­
lette, Brehm, and Priest. You can 
learn much of the fundamentals of 
photography from this l ittle book 
even though you have little or n o  
knowledge of physics a n d  chemistry. 
$ 1 .l5. 

PHOTOGRAPHIC ENLARGING, by Frank. 
lin I. Jordan, F. R. P. S. Olle 0/ the 
most interesting, and authentic books 
on enlarging. Its 224 pages cover 
every phase 0/ the subject and 75 
illustrations, many 0/ them slllon­
winners, show the value of correct 
technique. $3.70 • 

PORTRAIT PHOTOGRAPHY, by H. Wil­
liams. Fundamental principles of 
composition and lighting, paving the 
way to satisfactory results in this  
particular branch of photography. 

$4.45. 

PRICES QUOTED INCLUDE POSTAGE 

We Can Supply Any Photographic 
Book in Print 

SCIENTIFIC AMERICAN 

24 West 40th Street New York City 

BOOKS HOOKS 
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JACOB DESCHIN, conductor of o[ [r  "Camera Angles" department, will 
answer in these columns questions of general interest to amateur photog. 
raphers. If an answer is desired by mail, enclose a stamped, addressed 
envelope. Queries shauld be specific, but Mr. Deschin cannot undertake 
ta draw comparisons between manufacllI red products nor to advise on 
the pu rchase of equipment or materials.-The Editor. 

Q. Occasionally, in exhibition prints, 
I notice a fine lustre which appears to 
be a surface treatment. Can you tell me 
how this is done ?-C. L. 

A.  Mix equal parts of olive oil and tur· 
pentine and apply evenly over the surface 
with a wad of cotton, following this by pol· 
ishing with a soft cloth. Another popular 
formula includes : 

Benzol 8 ounces 
Beeswax 1 ounce 
Rosin 1,4 ounce 
Turpentine . 2 ounces 

Pour a little of the solution on the print 
and then rub in with cotton. When the entire 
print has been treated in this way, polish 
dry with a soft cloth or a fresh pad of dry 
cotton. 

Q. Not being too familiar with the va­
rious makes of photographic lenses, I 
am at a loss in making a seleetion. I am 
contemplating the purchase of a twin­
lens 2 � by 2 %, reflex type camera. 
Which would be the more desirable, one 
equipped with a Rodenstock Trinar 
//2.9 lens in Compur shutter, 1 second 
to 1/300th, or one having a Heliar 
//3.5 lens in a Compur Rapid shutter, 
1 second to 1 !500th ?-J. G. B. 

A. For all practical purposes, one lens 
will give as good a performance as the other. 
Your choice, therefore, must be on the basis 
of the other factors involved, the higher lens 
speed of the //2.9 over the //3.5, which is 
negligible, and the difference in the top shut· 
ter speeds. It would seem that the choice 
would depend chiefly on the design of the 
camera. Basically, they are the same, of 
course, but there are other factors which, in 
a personal estimate, would place one camera 
above the other. 

Q. Can you cite me references to in­
formation on the hypersensitization of 
film by mercury vapor ? Also on the sub­
ject of photography by infra-red light? 
-J. A. M. 

A. The method of dry hypersensitizing 
with mercury vapor is fully described by the 
discoverers, Dr. F. Dersch and Dr. H. Luerr, 
of the Agfa Ansco Research Laboratories, 
in the report of their experiments printed 
in the Journal 0/ the Society 0/ Motion 
Picture Engineers (Vo!. XXVIII , No. 2 ) . 

We believe that you may be able to obtain 
a reprint of this report by writing to the 
Agfa Ansco Company at Binghamton, New 
York. On the subject of infra·red photog· 
raphy, we can refer you to the chapter ou 
this subject in the Eastman Kodak Com· 
pany publication, "The Photography of Col· 
ored Objects" ; to S. O. Rawlings' "Infra Red 
Photography" ; and to Dr. Othmar Helwich's 
"Practical Infra Red Photography." 

Q. At what aperture does my //2.3 
lens reach its maximum resolving pow­
er ?-D. G. L. 

A .  Generally, this occurs at the stop //5.6 ; 
that is, two stops smaller than the' maximum 
aperture of your lens. For this reason, if 
perfect sharpness is what you want, YOll 
would do best to try to work at this aperture 
whenever possible. Of course, stopping down 
will give you greater depth of field, in which 
case you will be willing to sacrifice the ad· 
vantage of the maximum resolving power 
at //5 .6 for the sake of including more planes 
within the field of relatively sharp focus. 

Q. Is there any means of achieving 
an //64 aperture on my three·inch lens 
by means of a sort of Waterhouse stop ? 
-A. L. W. 

A. The stop //22 is the smallest that has 
been found practical with lenses of this short 
foeaJ length, but the great depth of these 
miniature lenses as compared with those ou 
the larger cameras more than makes up for 
this limitation as to diaphragm stops. The 
reason that extremely small stops, such as 
//64, cannot be obtained with the miniature 
diaphragms is that the diffraction of light 
at these small openings would be too great 
and lack of sharpness would result. For an 
explanation of this, see page 255, April 
Scientific American. See also answer to 
D. G. L., above. 

Q. My camera case has been used so 
100ig that it could stand a little recondi­
tioning. What is a good polisher for this 
purpose ?-D. K. 

A. Propert's Saddle Soap is a standby 
with many. An excellent formula that YOll 
can make up yourself and rub into the 
leather with a soft rag consists of 50 parts 
lanolin, 40 parts castor oil, and 5 parts each 
of sodium stearate and japan wax. 
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Super DOLL I  A 
Here is the latest streamlined addition to the popular 

line of Dollinu 3;; mm. miniatures. It is remarkably 

light and compact, yet is a precision instrument in 
C\"cry sense of the word. Among its many features is 

a uuilt·ln range finder-Iens ·synchronized and opt i ·  

cally perfect-operating on t h e  split-lmage p rinCiple. 

All cont rol parts are eas!!y located and qulrkly a d ­

justed for ta king pictures i n  rapid s ll ccession . Its 

built·ln ,-iew finder is fully compensated for p a r ·  

a l l a x .  A n  ingenious d e v i c e  l o c k s  the release and 
film wind. thus gua rding against  double-exposures. 

All metal  pa rts are chromium-plated. Case and 

bellows are of genuine leather. 

The Supel' Dollina is  availa ble ,yi th t!le followin� 

ultra -fast lenses which are set in Compur Rupia 
shutters with speeds u p  10 l l G O Olh second. 

2 - i n .  Seltlleider Xell a r  f / � . 8  lens . . . . . . . . . $ 92.50 
� - i ll .  Zeiss Tessa I' f/2 .S  lens . . . .  1 07.50 
2-in. Schneider_ Xenon f/:! lens . .  1 1 0.00 

THE DOLLINA "0" 
T h e  D o l l i n a  "0" has long been a fa \'"0 rite with 

m�nicam ent husiasts. Its many features include : 
a u tomatIc counting and film- locking devIce, built - i n  

optica l dew finder, front l e n s  focusing to a b o u t  

4 ft . ,  closed fron t .  tripod socket, attached range 

finder clip. ]OO1)S for ncckstrall and many other 

hig-Illy desir.able features. Cenuine leather cover and 

bellows.  Makes 36 exposures 1 x 1%" on 35 rum. fHnl . 

The Dol f ina "0", equipped with Certa r f/4.:-' 

lens in Yario type shut ter ( s peeds : 1 / 2;;, 1 / :; 0 .  

1 / 1 00 s e c  . .  bulb and time)  ; lists at  o n l y  . . . $23.00 
The Dol l ina  "0" equipped with Certar - f/ 2 . n  

l e n s  in ('am p u r  B shutter,  with speeds up t o  
1 / 3 0 0  second. . . . . . . . . . . . . . . . . . . . . . . . . . .  $34.00 

T H E  DO l U N A  I I  

These delllxe cameras are equipped with uuilt · i n  
range finders of t h e  m o s t  dependable type, simila r to . 

those in the SUllcr Dollin a .  Ther also have optica l  
t.ubular view finders a n d  other refinements includ­

ing : Automatic counting and film- locking dedc c .  

Complll' R a p i d  shutter w i t h  speeds UII to 1 / ;; 0 0 .  

etched·ln depth of focus table, closed front, focllsin� 

to a bOllt three feet, loops for neckstrap. tripod 

socket, etc. 

D o l l i n a  I I ,  ,,·ith Schneider Radionar 

f/2.9 . . . . . . . . . . . $55.00 
With Schneider Xena r  f/�.8 . .  66.00 
With Zeiss Te:;sar f/2.8 . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  72.00 
With Schneider Xenon f / 2  . . . . . . . . . . . . . . . . . . . . . . . . 82.50 

At Leading Dealers Ever'J"wilcl'c 

B U R LE I G H  'BROO K S  
I N C O R P O R AT E D  

127 WE ST 4',1 ... STRElET N E W  YO RK 



� T E L E S C O P T I C S  �. 
A Monthly Department for the Amateur Telescope Mak er 

Conducted by A L B  E R T G. I N  G A L  L S 

To Nature ( London ) , in which scientists 
regularly report progress in their work 

for the information of other professional 
scientists, Dr. Walter S. Adams, Director of 
the Mt. Wilson Observatory, has given the 
account of work preliminary to final figur­
ing of the 200" mirror which follows. 
"The present figure of the 200" mirror ap­

proximates closely that of a sphere with a 
radius of curvature of I I I  feet. The disk was 
first shaped on front, back, and edges by 
grinding with coarse Carborundum, and the 
center was then hollowed out to a depth of 
about 3%," with the aid, first of a 50" tool, 
and then of successively larger tools up to 
the full size of 200". As the spherical figure 
was approached, finer grades of Carborun­
dum were used, so that when optical tests 
became necessary only a few hours of polish­
ing were needed to give the surface sufficient 
reflecting power. During the first stages of 
work upon the disk, the cylindrical holes on 
the back of the mirror and the large areas 
between the supporting ribs were filled with 
plaster of Paris, and after the face and back 
had been made parallel the 40" opening at 
the center of the disk was closed with a glass 
plug weighing about one ton. The plaster of 
Paris was removed when the surface had 
reached nearly the required form, and the 
mirror was placed upon rubber pads which 
rest on the frame of the support system of 
multiple counterweighted levers. The fric­
tion of these pads was required to neutralize 
the strong lateral pull of the grinding and 
polishing tools making contact over so large 
a surface, and for this reason the horizontal 
plates of the supporting system were not en­
gaged. The optical tests, however, were made 
with the mirror vertical and balanced upon 
the support system just as it will be when 
in use on the telescope. Future optical work, 
including the parabolizing, will be carried 
on with the mirror resting upon the rubber 
pads ; but these will be removed when the 
figuring is completed. 

"From the first the optical tests of the 
mirror proved to be most sat'isfactory. No 

change was seen in the figure when the 
mirror was tipped repeatedly from a hori· 
zontal to a vertical position or when it was 
rotated. Also no local deformations could 
be detected at the points of contact of the 
36 individual lever supports. In fact, the 
support system was found to be performing 
quite as well as had been hoped by its de­
signers. The length of the radius of curva­
ture proved to be about 2" less than had 
originally been planned, but this slight dif­
ference, amounting to about 1" in the focal 
length, is far within the limits allowed for 
in the design of the telescope, and it is prob­
able that no attempt will be made to reduce 
the amount through polishing. The surface 
was found to be reasonably free from zones, 
but a small amount of astigmatism was pres­
ent amounting to about 0.1" in the optical 
cut-off at the center of curvature. This prov­
ed to be due to a slight defor�ation of the 
disk caused by the horizontal pads upon 
which the mirror rests. [Supplementary note 
added in letter from Dr. Adams to Scientific 
American, to bring article up to a later date : 
"Through suitable changes in the supporting 
pads this astigmatism has now (March IS ) 
been eliminated by a small amount of fine 
grinding and polishing. The zones have also 
been considerably reduced and the entire 
mirror surface is nearing an accurate spher­
ical figure. Work will soon be commenced 
upon the final . figuring of the 120" plane 
mirror to be used in testing the paraboliza­
tion of the 200" surface."] 

"Although the final parabolic curve of the 
surface of the mirror will be only 0.005" 
deeper than the spherical curve, the area i s 
so great and the process of polishing so 
slow that it is planned to make most of the 
change through fine grinding and to leave 
but the final stages of the figuring to the 
polishing tool. This procedure has already 
been found successful in figuring the spher­
ical curve. 

"Accurate tests of the parabolic figure of 
the 200" mirror will require the use, as an 
auxiliary plane, of the 120" mirror. The com-

pletion of this mirror will be one of the next 
major undertakings in the optical shop. It is 
at present shaped on front, back, and edges, 
and the surface has been ground approx­
imately flat. It is planned to figure the three 
auxiliary hyperbolic mirrors, one for the 
Cassegrainian and two for the coude com­
bination, by the method devised by Hindle, 
without the use of the 200" mirror. Four 
spherical mirrors, each about 40" in diameter 
and with a radius of curvature of 25', are 
being prepared for this purpose, two being 
very nearly completed. The mirrors will be 
used side by side in a cloverleaf pattern 
and provided with adjustments for bringing 
their centers of curvature into accurate coin· 
cidence. 

"A few figures are of interest as indicating 
the scale of the optical work on the 200" 
mirror. About five tons of glass have been 
removed in the process of shaping and figur­
ing, and about . 20 tons of Carborundum have 
been used for grinding. During the polishing, 
about 50 pounds of rouge an hour is the 
average consumption with the full-sized tool, 
and but a small fraction of this material can 
be salvaged. As a result, rouge has been 
purchased in quantities hitherto quite un­
familiar to dealers in optical supplies." 

IF you can train your eyes to perform suit­
ably, you can superpose the two images 

shown in Figure 1 and obtain a three-dimen­
sional view of the 200" mirror and of the 
lettered image. You are standing in the lofty 
visitor's gallery in the Optical Shop at the 
California Institute of Technology, in Pasa­
dena, California, looking through the win­
dows that divide the gallery from the room 
in which the big mirror ("lens," as news· 
paper writers still call it ) is being completed. 
Axis of the mirror is about 2' below your 
floor level. About 6' below that, there is a 
kind of super· pinhole about a foot in di­
ameter, with a lettered transparency over 
it and a powerful light-source behind it. The 
rays go to the mirror and are reflected back 
to a focus about 6' above the axis, at your 

Figure 1 :  Stereoscopic views of the 200" telescope and reflected image 

400 
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approximate eye level and 2' or so in front 
of the window. In Russell Porter's words, 
"you'd swear the image was material. Start· 
ling ! "  I t seems to hang in space and you 
feel the urge to feel of it, others comment. 

Thus far, however, there is nothing stereo· 
scopic about it ; in fact, the stereoscopic part 
has no connection with the apparatus or 
mirror but was obtained by taking two pho. 
tographs from the visitor's gallery, the sec· 
ond one made with the camera shifted side· 
wise about the same distance as the separa· 
tion of the average man's eyes. These photo· 
graphs were taken by David O. Woodbury, 
an amateur telescope maker who, after spend· 
ing several months in Pasadena and Mt. 
Palomar, has written a book about the 200" 
telescope, one chapter of which was recently 
pre·published as an article in Reader's Di· 
gest ( the entire book is due to appear in 
October ) . 
There are three ways to get the three· 

dimensional effect : ( 1 )  use a mounted pair 
of prismatic lenses ; ( 2 } hold a long strip 
of cardboard between the end of your nose 
and the center of the pair of pictures, so 
that the right eye sees the right·hand picture 
alone and the left eye the left·hand picture 
alone, and then try to drift off into a focus 
on infinity ( think dreamily about that 
brunette ) ; or ( 3 )  command your eyes to do 
the trick without any cardboard-this can 
be done by many, after a bit of practice. 

The square object in the immediate fore· 
ground is a rack to carry the knife·edge, 
when the mirror is tested ii. la Foucault. 

RECENTLY, in one of the innumerable 
newspaper items which describe a mir· 

ror as a "lens," your scribe was further en· 
lightened by the statement that a "lens" 
had been "polished with face powder ! "  It 
isn't difficult to figure out how this howler 
happened, but then followed this thought : 
"Could a passable polish be had with face 
rouge, and just what is in face rouge, any· 
way ? "  Will some face·rouge·experienced 
reader provide the answers ? 

A NNOUNCEMENTS : Stellafane conven· 
ft tion will be held on Saturday, July 22-
R. J. Lyon, Secretary, Springfield Telescope 
Makers, 2.52 Summer St., Springfield, Ver· 
mont. 

CARL GROSSWENDT, 31 W. 37th St., 
New York, Secretary of the Optical 

Division of the Amateur Astronomers As· 
sociation, New York City, states that the 
Optical Division (which is simply the for· 
mer New York Telescope Makers ) cordially 
invites all amateurs who visit the New York 
World's Fair to inspect its workshop deep 
in the bowels of the earth under the Hayden 
Planetarium, at 31st St. and Central Park 
West. It asks that, if convenient, sllch 
visitors first notify the Optical Division by 
telephoning as follows : Mon., Tues., Wed., 
Thurs., Fri., 10 to 4, ENdicott 2·3.500, 
Ext. 473 ; 6 to 9, Ext. .509. Sat. and Sun., 
2 to 9, Ext. 509. Even if you lack opportunity 
to make such arrangement, the planetarium 
guard may by luck find someone in the 
optical workshop. Planetarium perfor· 
mances, which you may wish to combine 
with this visi t , take place weekdays at 
2 :00, 3 :30, 3 :30. Sat urdays at 11 :00, 1 :00, 
2 :00, 3 :00, 4 :00, 5 : 00, 3 : 30. Sundays and 
holidays at 2 :00, 3 :00, 4 :00, 5 :00, 3 :30. 
An exhibition of products of amateur as· 
tronomers' activities will be held in an ad· 
jacent building from July 30 to Aug. 20, 

S C I E N T I F I C  A M E R I C A N  401 

REFLECTING TELESCOPE S  
Pierce made. Theoretically and m e ch anically right, 

with portable mount, ready to use. 6",  $125. 
RICHEST FIELD EYEPIECE 1.14" efl, .92" field, $6.50. 
PORTABLE MOUNT. With rigid pipe p e d estal. Mov­
ing parts of bronze. For 6" or smaller telescopes. $10. 
ACCURA TE FOCUSING is easy with our spiral sleeve. 
1 '4 "  O. D. Send Pierce oculars for fitting, $1 each. 

VERY SPECIAL. All-inclusive telescope k its. Proper 
glass, clean abrasives in tin boxes, best rouge. real 
pitch. a complete EYEPIECE, an ALUMINIZED D I­
AGONAL, complete instructions. 4"-$4.00, 6"-$6.00. 
Without Eyepiece and diagonal. 4"-$3.00, 6"-$5.00. 

Free t.est of your mirror. Write for catalogue of supplies. 
TWENTY YEARS OF EXPERIENCE TO HELP YOU 

John M. Pierce • I I  Harvard St. • Springfield, Vermont 

"TELESCOPES" 
and 

Supplies for the Amateur Telescope Maker 
*For a better Mirror use Pyrex* 

6" pyrex Kit, eight grades of abrasives, rouge and pitch, with c omplete in· 
structions, $5.50. 
Telescopes from 2" to 20" Reflectors and Refractors, mountings, clock drives, 
mirrors and lenses. 
Send six cents for our large illustrated Catal og. 

TINSLEY LABORA'.rORIES 
Makers 0/  Astronomical Telescopes and Equipment 

2035 Ashby Ave. Berkeley, California 

S u rface Hardened 

ALUMI N IZ E D  
Coating s  

are uniformly superior i n  reflectiv ity :md im­
prove the performance of telescope mirrors� 
l)ris.llls. diagonals,  eamera mirrors, range 
finder mirrors Hnd other olltical 1'ront surface 
mirrors. 

These Surface H a rdened Coa.tings are dur­
ahle a nd cohesive. They do not f)lister or ped 
and can be removed easily without J'c})olish­
ing and refigu ring mirror. 

Used in some of the largest observatories on 
m i rrors which are famolls th roughout the 
world. Hare your mirrors coated with the best. 

Prices : 4"--$1 . 7 0 .  6"-$2.00 ,  8"-$3.50 ,  10"­$5.00 and 1 2 % "-$8.00 .  Up to 36" on request. 

L E R O Y  M. E. C L A U S I N G  
720 G re e n wood Ave. W i l mette, I I I .  

KITS OUR SPECIALTY 
4" kit $ 2.95 Pyrex . . $ 4.25 
6" kit 3.75 Pyrex . .  5 .50 
8" kit . .  6.75 Pyrex . 8.50 

10" kit . .  9.95 Pyrex . 13 .95 
12" kit . .  14.75 Pyrex . 24.00 

Kits cont a i n  2 gl a s s  d i s c s ,  8 grades of a b r a s i v e s  

( fewer do not i n s u r e  a n  ,opti c a l l y  p e r f e c t  surfa c e ) ,  
rouge, p i t c h  o r  b e eswax,  and instructions.  

Money.back guarantee that 

THESE KITS ARE SECOND TO NONE· 

REGARDLESS OF PRICE 

( Send for our NEW, ENLARGED, and ILLUS· 
TRA TED catalogue. ) 

M. CHALFIN, 1 425 Longfellow Ave. , New York , N. Y. 

EVE RYTHING FOR THE 

AMATEUR TELESCOPE MAKER 
Precision Workmanship, Good Quality, 
Low Prices. Money Back Guarantee 

KITS - OUR SPECIALTY 
4" . . . . . . . . . . . .  $2.95 PYREX . . . . . . . . . . . . . . $4.00 
6" . . . . . . . . . . . . 3.75 PYREX . . . . . . . . . . . . . . 5.50 
8 "  . . . . . . . . . . . . 6.50 PYREX . . . . . . . . . . . . . .  8.00 

1 0" . . . . . . . . . . . .  9.75 PYREX . . . . . . . . . . . . . . 1 3.75 
O T H E R  S I Z E S  P RO P O R T I O N AT E LY L OW 

E a c'h kit h a s  2 glass dises.  correct thickness tempel'f:'d 
p i ll' h , '  J'Ollg'e. 8 a s sorted abrasives ( fewer m a y  not g i le 
perfett opUcal surface ) .  instructions. etc. 

F R E E  A L U M I N I Z E D  D I A G O N A L  with each kit 
6" kit with book "Amateur Telescope l\laking· · . . . . $6.25 

(::" ,� E (j) UATORIAL 
. T E L E S C O P E  M O U NT I N G  

.
...... 

" . 
. 

Made of cast metal solidly built 

� hoops for 6" and 8" tube . It is 
'f<:.» with heavy.  a djustable saddle 

� adjustable to latitude. It rotates 
on a 4 % "  bearing surface g'iving 

l it sllIoothness and lateral rigidi­
ty. The stand .  a tube, weighs 48 
lb • .  Filled with sand oi' ron crete 

' -r -
it weIghs about 100  Ibs. 

Price, complete, ready for 
insertion of the tube . .  

Same mounting with slow motion and set­
ting screw . . .  

$45 
$75 

ALUMINIZING Chrominizing 
A l um inum used now contains chrom iu lli a l l oy n-h icll j)rodm'es a hardel" ,  s lIJ)el"iol' refleding surface. Pri ees 
r e m a i n  the s a m e  as for a l u m i n izing.  

6"-$2.5 0 8"-$ 3 . 5 0 1 0"-$5 . 0 0  
Other  Sizes Proportionately Priced 

)IIRRORS TESTED FREE OF CHARGE 

KELLNER EYEPIECES 
u. S.  Government 1 " F.L. KeJ]ner a chrom atic remodel ­
l e d  iJnd titted into our standard 1 %. "  bl"3 S S  cells. It is an 
eyepiece YOli should own no matter how m a ny eyepieces 
you hale. 

WORTH $8.00. SPECIAL PRICE . . . . . . $4.00 
MI R R O RS, ALL S I Z ES, M A D E  TO O R D E R  
P R  I S M S- E Y  E P I  E C E S-A C C E SS O  R t  E S  

FHEE rota1o!J Telescopes. .ll icro$copCS, B i noculoo" 
etc.  ln8trllction;;; for Tele.'!cope MaUng, l Ot. 

PRECISION OPTICAL SUPPLY CO. 
1 00 1  E.  1 6 3 rd Street New York City 
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• Bring scenes dose up in a jiffy. And for dear seeing be 
sure your telescope is an optically fine world-famous WoUeo'Sak, 
witb money·back guarantee. 8-power (illustrated. wonderful value 
ar $3.75) to 45·power ($47.50) ; ar stores, or direct, postpaid (or 
C. O. D.) • WlITE FOR FlEE 100l ! 
WoUensak Optical Co., 666 Hudson Ave., Rochester, New York 

�i� BUILDER'S LEVEL � .  
JUST IH! THING fOt SMAll IUllDINGS, GARAGES, IT<. 

D\M'� Ih� "'M\.; III a ,ripeN! l�v�1 �n 11 1 1  huildinJi! .nd' �oMtru("tion 
",,'Ilrk. fOllndation!>. footings. ("tment nfMtr�. grading. land9(1lping. 
drain.,-". t'1{", I t  is .imp' •• aCftm.lt. find t'as)' 10 lI�f. A niul, 
balal\(� IIpiri! 1",,"f'1 gh'" trur fI·.ding.'\.. Thf' 111(1,1 .. sdut level;", 4evict' t'vtrbuill. ik-tail50n r�lIt�l 

NEW lOW PRICE - NOW $5.00 
WE AlSO IH 1'£ " SPECIAL ""OPOSITION FOR ,'CENTS 
PROUT MF'G CO. P_o. 80l I c.fi . "  HKH.-\RT. IND1Ar-:.-\ 

C. C. YO U N G  

4 
Z 

S u p p l ies  for A m ate u r  Telescope M akers. 

'Yrite for prices. 

5 1 7  M ai n  St. East H artfo rd.  C o n n .  

Re2lecting Telescope 
BUILD YOUR OWN 

6 INCH KIT $3.50 
Other Idts, aU a b rasives, mirrors, 

eyepieces. diagonals.  

ILLUSTRATED IKSTRUCTIONS 1 0 e  
Catalogue l'ree 

OPTICAL D'EVELOPMENT CORP. 
Dept. D 

1 5 60 BROADWAY NEW YORK CITY 

-L O M A R A 
POCKET M I C R OSCOPES 

HANDY . PRECISE 
\l'ilh o r  

,dlholl.  
sland 

For all types 

of r e s e a r c h  

work, at home; 

in the labora­
tory and afield. 

Will SetTe the 

engineer, medical 

man, chemist, bio­
logist, botanist , etc. 

S c i e n t i f i c  i n s t r u ­

ments with excellent 

optical system. 
Electric lamp attach­

ment can be supplied. 

Variolls models 
magnify 

15x 10 1410x 
$7.50 
and up 

For detailed information address 

Dept. S.A. 6 
C. P. Coerz American Optical Co. 
3 1 7 . EAST 34th ST R E E T  N EW Y O R K  

S C I E N T I F I C  A M E R I C A N  

THE BEGINNER'S 
CORNER 

P
ROSPECTIVE beginners at telescope 
making very frequently have attacks of 

deep. dyed doubt regarding their ability to 
make a telescope, and to these we commend 
the two photographs reproduced here, show· 
ing telescopes made respectively by an 1 1 ·  
year·old lad and a lady. Not that telescope 
making is a juvenile or feminine hobby­
in most cases it pretty definitely isn't. Simply, 
these telescope makers are beyond average 
in ability, for age and sex, but not men. 

Donald Bird is the youth and Wallace C. 

Donald Bird and his telescope 

Swank, science teacher at the EalOn Rapids 
Public Schools, Eaton Rapids, Mich., sends 
us an account of his success, stating that 
"Donald was 11 years old when he finished 
this telescope. Some of your readers may 
think," he continues, "that Donald did per· 
haps a little of the work and an older person 
most of it, but such is not the case ; he did 
it all. His mirror is 4% " in diameter with 
focal length 34", and is mounted in an octa· 
gonal lube of plywood. He used pipe fit· 
tings for the mounting." So far as the 
conductor of this department can recall, Don· 
aid Bird is the youngest lad to have made 
so creditable a telescope. Natural mechanic. . 

The lady in the other photograph is Mrs. 
Albert M. Bonelli, 2515 Drummond St., 
Vicksburg, Miss., and she states that "the 
greatest thrill I've had in years was reading 

TELESCOPTICS 

( Continued from preceding page ) 

inclusive, and a convention of amateur as· 
tronomers will be held on August 19 and 20. 

In "Aroateur Telescope Making-Ad· 
vanced," the sequel book to "Amateur 
Telescope Making," H. E. Dan describes the 
camera obscura, which is essentially a re· 
fracting telescope for use from indoors. The 
first since then to make one is William R. 
Crosby, 566 Glide St., Rochester, N . Y., a 
member of the thriving group of amateurs, 
in that city. Figures 2, 3 and 4 show the de· 
sign and construction. At the top, in Figure 
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Mrs. Bonell i an d her reflector 

in Scientific American that it wasn't impos· 
sible for me to do what others had done, and 
that I might realize a life's ambition by 
making and owning a telescope. So l ob· 
tained a kit of materials, your instruction 
book 'Amateur Telescope Making,' and got 
busy. This 6" reflector was the outcome, after 
72 total hours of hard work." 
In difficulty the amateur telescoptical hob· 

by starts at the level of work such as these 
examples and may be made to extend just 
as far as the follower cares to extend it to· 
ward and into really advanced work. 

FROM a very old hand at the telescope 
making hobby, Harold A. Lower, of San 

Diego, we receive the following comment : 
"Here is something I think you ought to bear 
down on, in your Beginner's Corner-the 
chapler in 'Amateur Telescope Making' on 
zonal testing. I have found that there are a 
surprising number of amateurs, some of 
whom have made several mirrors, who don't 
even know that chapter is in the book. Lots 
of them think all they need to do is use a 
Ronchi grating, and polish until they get 
curved lines. Naturally, the result is usually 
a deep hyperbola. Honestly, I think there 
would be more good mirrors if the Ronchi 
test had never been heard of. It is useful, of 
course, but most beginners depend on it too 
much." 

The chapter on zonal testing extends from 
page 96 to page 100 of "ATM". 

2, is an elevation showing a roof and, pro· 
jecting above it, a flat both pivoted and 
rotatable. This picks up rays from any chosen 
object and directs them downward through 
the objective lens shown, which projects an 
image on a horizontal viewing table several 
feet beneath. Here the image may be viewed 
with the eye or, if still higher magnification 
is desired, with a microscope called a view· 
ing telescope. The lower elevation shows the 
apparatus from another quarter. 

Crosby, however, did not build his camera 
obscura into his house but into his automo· 
bile trailer. Figure 2, taken outside, shows 
Ihe trailer roof and the raised flat, while Fig. 
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Figure 2 :  R oof, flat, and its hat 
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Figure 3 :  Front and side views 

Figure 4: The inside end of it 

ure 4 shows the interior part of the instru­
ment, also the interior of the trailer ( this 
Crosby also built ). 
Your scribe has sat in this trailer, rotated 

the flat and examined the landscape round­
about, and can testify that the spectacle came 
far above best expectations_ Because the ob­
server sits in the dark, his eye is not sky­
flooded. Therefore the large image on the 
table appears to be vividly colored-even 
more vividly than the actual landscape. A 
long, continuous panorama of greens and 
sky-blues sweeps across the viewing table, 
which in this case is the dining table of the 
trailer, and several persons can examine it 
at one time. For astronomical work the cam­
era obscura equates with a refractor of the 
enclosed observing room type. 

S C I E N T I F I C  A M E R I C A N  

U.  S. N. �eromarine Compasses 
"STAR" S u itable for car, boat o r  plane ;  

made t o  N avy specificatio n s  

All aluminum, liquid 
filled bowl. light weight, 
spherical Jens, rotating 
compass card mounted on 
jewel bearing actuated 
by cobalt steel magnets. 
Stable lubber line, wide 
space graduations. In­
dependent compensation 
for N S and E \V takes 
care of local magneti c 
disturbances, permitting 
close adjustment VelY 
Quickly. Price. .  $ 1 2. 50 

All  at fraction of or ig inal  cost ( $60. to $ 1 40 . )  
MAKE 

Kol lsman • • I 0 gr�d. M�.
rk 

P ioneer • .  1 0  
V I  $25.00 
V I I  25.00 
V I  22.00 A ircraft Control 1 0  

K o l l sman • • 5 0 
P ioneer • . .  5°  
A ircraft Control . 5 °  
Star C o m  pass . • • . . 50  

V 20.00 
V 1 8.00 
V 1 5.00 

" V  1 2.50 
If electr ic  i l l u m i nat ion desired, add $2. 5 0  

Bausch Be Lomb Navy Telescopes 
Said to h ave cost in excess of $ t 30.00 

Formerly used on large caliber guns. An excellent finder. 
7 achromatic lenses. telescope tube. erector draw tube and 
eyepiece draw tube. Excellent for spotting game. Object 
Lens 2 " ;  magnifies any power from 3 to 1 0 ; Exit pupil 
0 . 2 '  to 0 . 0 9 " ; Eye Lens 1 5 / 1 6 " .  Cross Hairs. Angular 
��1� rr�:. to 20 ° ; Erect image. All bronze. $12.50 
PREPARE FO R H OT WEATHER 
Exhaust Fans, Bucket Blade, With G .  E. 
& Westinghouse A.C. 1 1 0  volt motors. 

9" 
J O "  
1 2 " W  
12"G 
16 "  
J 6 "  
J 8 "  
J 8 "  
2 0 "  
2 4 "  
2 4 "  

R P M  C lI .  f t .  Price 
per min. 

] 550 550 $ 1 0.50 
1550 
1550 
1750  

5 3 0  1 1 .50 
650 1 2.50  
800 1 6.50 

1 7 5 0  1800 1 8.50 
1140 16"0 25.00 
1 750 1 9 .50 
1 14 0  28.50 
1 1 4 0  30.00 
IHO 35.50 

850 38.50 
Ot her "oHag'es aV;lilable at  

Electric Blowers 
90 cu. ft. Min. 

2 %, "  intake , 2" x 2 " 
outlet. 

Cast aluminum hous-
ing . . . . . . . . . . . . . . . . . . . . . . . . .  $7.85 

Cast iron housing . . . . . .  6 .00 

AYailabJe in 6, 1 2 ,  32.  
1 10 volt d.c. , 110 \' .  a . c . ,  
1 1 0  v.  unirersal . Speeify 
t�'pe and voltage desired, 

Searchlight 
C a s t  aluminum & 
b r o n z e  h o u � i Jl g .  
Complete with car� 
rying case . Mangin 
type paraboJic glass 
I·effector. Made by 
G. E, a.nd Nat'!  
XRay.  5 inch diam­
eier. Complete with 
choice of 6, 12 or 32 v o I t  l a m p .  R e g .  
Price $24.00.  

$4.95 
EDISON STO RAG E BATTERIES 
A L L  S I Z E S  1 .2 Volts P e r  Cell 

Cells are in excellent condition. Complete with solu� 
lion connections and trays. Prices below are about 
1 0 0/; of regular market price. Average life 20 yea)'� . 
Two-year unconditional Guarantee, 

A - 6 Amp. 1Ir5. 223. Ba. $5.00 

A - 7  . .  262 . " 
5.00 

A-S 
. . 300 . . .  6.00 

A-IO " 375.  . .  7 . 50 

A-12 . .  {50 . " 
1 0 .00 

B-4 . .  75  . " 4.00 

B -2 ( J · 3 l  3 7 .  " 
3.50 

L-40 " 25. Pr. 2.00 

M·8 " 1 1 .  " 
1 . 50 

.6. bO\'e prlf'cs are per uni\. cel l . For I) vol t system 
use 5 cells. 12 \'1.-10 cells. 110 vt .-88 cells. 

Xot e :  On a11 cell s 75 amps or Jess an additional 
('barge of 10% is to be added for trays. 
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U. S. Army "Ainsworth" Lensatic Compass 
2- lnch D iameter 

l i q u i d  filled. h i g hly dam ped, tem perature com pensated. 

This useful instrument valuable for taking the 
bearings of objects in the same horizontal plane, 
contains a magnetic needle atta ched to a cellu­
loid floating jeweled sapphire dial, with azimuth 
circle graduated in 64 divisions,  numbered every 
two divisions, which revolves on a fixed center 
point. On one end of the aluminum case is a 
hinged glass Sight having an etched hairline 
underneath which Is a horizontal bubble level, 
while directly opposite to this sight and in line 
with the center of the magnetic needle is  a 
hinged slit-sight, Below this is a magnifying 
lens used for reading the compass bearings 
when a distant object is being sighted. Complete 
with leather carrying case. 

Exceptional  value. . .  . . . . . . .  $3.50 

B A U S C H  &. L O M B  O P T I C A L  SYST E M  
Made b y  'Varner & Swasey. 6 po\\'el'. COllsist� or 
achromatic ocular & objective lens. calibrated retIcule 
with Cross Hairs, 2 highly polished prisms firmly set 
in solid cast bronze frame with soft rubber eye-cup. 
Micrometer adjustments for yardage and windage. Used 
on Krag, Enfield. Savage, Spl'ingfield. etc. Fits any bolt 

:�t���e 
rm�i ����?d).

te
R

\;��;op�i
t
e:n

$�g�:O�eNt�� $ 7 .50 
Eyepieces, M a n ufactu red . b y  N atio n ally Known 

Concern,  2Y4" long by 1 %" 0 . 0. 
A fine ocular 2 % x .  giving fiat 250 field of good defini· 
lion. Color and axial sph. abo low enough to accept 
beams from f/3. Requires slight adaption of diaphragm, 
also eYeDoint aperture at approx. 2 "  from nearest sur-
face. Limited Amount. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $7.50 

Parabolic: Searchlight M irrors 
FOCAL GLASS 

L "NG'l'H THICKNESS PRTCE 
�% 1�: l� ��: $J�: 

] 0 in. 1:-i; in. 50. ] 2 ',I:! in. ;'.i in. 55. 
36 in. , 14 %. in. -h in. 75. 
Mirrors were made for the U. S .  AI'IIlY & 
Navy by Bausch & Lomb and Parsons of 
England. Perfectly ground and highly 
polished to a "ery accurate pm'abolic sur­
face. Heavily silver plated and coated 
with a moisture and heat resisting paint. 
A few larger and smaller sizes i n  stock. 

Apparntne makes a 
written record of code 
and Himit:;r meSsagee 
onpnpcr tape. AnideaL 
Jnachine for learning 
code or teaching eode 
to g10Up8. Radio men 
(>:J n easily ada.pt it to 
t;liort-wave receivers 
for taking permanent 
record.!! of code mes­
f'ageH. DO\lble pen per­
mits simultaneous re­
eording of two mes· 
t;ngell. Pens are oper­
nted by baUery and 
ke:,-' while tape feeder is �urinc: drh'en (iwnd wannel). Ca.�e made of I;olid bra:ss on hCll\'Y iron base. }.Ja.y be 11Bed to intercept dia l  calh. 

Used $ 1 5. Reconditioned $20. 

Hand Clinometers. Pendant 
u, S. A r m y  Engineers, Geologists, Surveying, 
Mapping, etc. Magnifying Eyepiece, $3.50 

Smal l  Compact 

Bi lge Pump 

U se d  for boats and  m a n y  other 
purposes. 
( 't"l1uifugal typ e .  requi res no 
packing. 300 gal. cap. per 11OUl'. 
Pump all bronze eonstnlClion. 
Light "'t. Simple to install. 

M odel 61 with a u t o m a t i c  switch 
(as shown ) .  

B \·.�lt p,C $13 .2:> 
J 2  14.50 
3:! 

. .  I H . on 
] 1 0  .. J 9 . 0 0  
no . .  AC J 9 . 0 0  

\Yi t.llOl1f a u t omatic control ne­
from prices (! bore. 

O \' e r a l 1  d i m e n ­
s ions : light. 15 1/'2 'i 
x 7" wi de. A p ­
Jll'oximate "'1. 1 
liJs.  

MANHATTAN ELECTRICAL BARGAIN HOUSE, INC . ,  Dept . S .  S , , 120 Chambers S I . , New York City 
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N V E N T I O N  
Q U E S T I O N S  
A N S W E R E D !  
SA VE TIME and MONE Y 
Know the Rules Governing 
PA TENTABLE Invention .. 

I N VE NTORS. E N G I N E ERS. EXEC UTIVES. 
LAWYERS FI N D  TH I S  A BOOK O F  DAI LY 

PRACTICAL VAL U E  

VITALLY INTERESTING a n d  author­
itative for all who deal with invention­
this readable book and ready reference 
manual gives you the essential principles 
of Patentable Invention-from 700 actual 
cases in the Courts ! The established 
RULES used in determining the question 
of  Invention-are clearly, concisely, ac­
curately stated. Two outstanding sections 
in particular-What is Invention and 
What is not Invention make the work 
invaluable; 

347 pages are packed with specific informa­
tion on actual cases. Illuminating chapters on 
the Background of Invention, General Char­
acteristics of Invention, the British Rule. 
This splendid presentation of the legal side 
of invention is highly recommended to the 
layman. It can help you to cooperate with 
your at torney to greater advantage. 

S DAYS FREE APPROVAL 

Decide this book's value for yourself. 
Examine it free. No obligation to buy unless 
you want to keep it. 

Prentice-Hall.  I n c. 
70 Fifth Ave • •  New York. N. Y. 

Please s e n d  m e  Toulmin's INVENTIOX AND THE 
LAW for free examination. I agree to return book 
within 5 days after receipt , '  or send cheel, or money 
order for $ 5 . 0 0 .  . 

Nalne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Address . 

Cit)' . . . . . . . . . . . . 
IPb-19  

S C I E N T I F I C  A M E R I C A N  

CURRENT BCLLETll\" 
BRIEFS 

(The Editor wilI appreciate it if 
you will mention Scientific A mer­
ican when writing for any of 
the publications listed b elow.) 

15 YEARS BEHIND THE BRUSH is a 30-page 
pamphlet which deals specifically with 

the use of aluminum paint for wood prim· 
ing. A number of excellent photographs show 
the resnlts obtained with this protective coat­
ing both from the standpoint of preserva­
tion of the wood as well as of the durabili ty 
of the paint which is applied over the pri­
mer. Aluminum Company of America, Pitts· 
burgh, Pennsylvania.-Gratis. 

HALF A MILLI O N  MEN is a 16-page booklet 
designed to picture what manner of man 

is the steel worker, not only from the eco­
nomic side but from the human and social 
side as well. The illustrations combined with 
pictorial graphs give an excellent insight into 
this large group of American industrial em­
ployees. American Iron and Steel Institute, 
350 Fifth A venue, New York, New York.­
G ratis. 

SPEED FLASH BOOK LET is an illustrated 36-
page manual on Speed Flash Photogra­

phy. It includes examples of prize winning 
pictures ; complete exposure charts for dis­
tance and various size flashbulbs, including 
both foil and wire types ; and exposure 
recommendations for all films. Drawings pro­
vide hints on how the Speed Flash owner 
may make adjustments for various condi­
tions and different types of bulbs. The Kalart 
Company, 915 Broadway, New York, New 
York.-Gratis. 

PRIVATE INTEREST AND PUBLIC RESPONSIBILI-
TY, by Edward L. Bernays, reflects the 

attitude of a counsel on public relations to­
ward our present system of conducting in­
dustry and business. He deals with such 
things as the basis of democracy ; the free 
competitive system ; the importance of prog­
ress through change ; scientific inquiry ; the 
need of business for objectivity ; and self­
regulation of industry. Edward L. Bernays, 
420 Lexington Avenue, New York, New 
York.-Gratis. 

CHENEY FLASHING is a 16-page booklet ex-
plaining the principle of cutting off seep­

age and leaks through masonry walls ex­
posed to rain by means of copper flashing 
extending through the wall as a positive 
cut-off. Revere Copper and Brass, Inc., 230 
Park A ve., New York, New York.-Gratis. 

ENLARGING, THE REAL FUN O F  PHOTOGRAPHY 
i s an eight-page booklet that gives the 

fundamentals of projection printing for the 
amateur. It contains a series of excellent 
photographs that illustrate various steps dis· 
cussed in the text. Federal Stamping & En­
gineering Corp., 25 Lafayette Street, Brook­
lyn, New York.-Gratis, 

ALLIED'S RADIO BUILDER'S HANDBOOK i s a 
30-page booklet prepared to assist radio 

beginners to get started in building radio 
receiving sets. The essential fundamentals 
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are explained in detail and many circuit s 
are given, together with data for simplified 
construction. Illustrated througho'ut with 
clear and comprehensive drawings and a few 
photographs. Allied Radio Corporation, 833 
W est Jackson Blvd., Chicago, Illinois.-l0 
cents. 

REPAIR CLAMPS AND SADDLES FOR STEEL 
AND CAST IRON PIPE, Catalog No. 38A, 

is of particular interest to those who are 
concerned with the maintenance of pipe 
lines of any typ.e. These repair devices are 
a vailable for use on lines carrying steam, 
hot or cold water, gas, oil, ammonia, or 
brine. A number of types adapted to various 
applications are illustrated and enough in­
formation is given to show their particular 
uses. M. B. Skinner Company, South Bend, 
Indiana.-Gratis. 

ELECTRICITY AND W HEELS, by Ralph A. Rich-
ardson, is a 32-page, fully illustrated 

booklet that tells in an interesting manner 
of electrical progress from the discovery 0 f 
the magnet down to the present day. It re· . 
views in particular the part played by elec- . 
tricity and electrical devices in the modern 
motor car. General Motors Corporation, 
Broadway at 57th Street, New York, New 
Y ork.-Gratis. 

MICA TRANSMITTING CAPACITORS of a new 
highly efficient design are completely de­

scribed in a pamphlet now available. The de­
sign of these capacitors is such as safely to 
eliminate corona and to reduce internal heat­
ing. Dielectric loss in these units i s remark­
ably low, permitting long periods of heavy-
. duty operation. Catalogue No. 161. Cornell. 

Dubilier Electric Corporation, South Plain­
field, New Jersey.-Gratis. 

GET THE INSIDE STORY i s an attractive and 
interestingly written booklet that de· 

scribes one particular type of household re­
frigerator and shows the many advantages 
which are claimed for it by its 'manufac­
turer. The pamphlet also goes into some de­
tail regarding the construction and testing 
of these refrigerators before they reach the 
ultimate consumer. Technicalities are dealt 
with, but in simple, understandable language. 
General Electric Company, Nela Park, Cleve· 
land, Ohio.-Gratis. 

JACKSON EYES HIELDS is a folded circular 
which illustrates and describes various 

types of eyeshields which have been designed 
specifically for the protection of industrial 
workers. Jackson Electrode Holder Co., 
15122 Mack Avenue, Detroit, Michigan.­
Gratis. 

THE PICTURE STORY OF STEEL is a 48-page 
lavishly illustrated booklet that tells the 

whole story of its subject from the mining 
of the ore through smelting, fabrication, and 
testing, to the finished steel and its uses in 
the home, in transportation, in construction, 
and in industry. American Iron and Steel In­
stitute, 350 Fifth A venue, New York, New 
Y ork.-Gratis. 

VICTOR PHOTOGRAPHIC SPECIALITIES is a 16-
page catalogue that deals with a wide 

range of lighting equipment for the amateur 
photographer as well as the professional. 
James H. Smith & Sons Corp., Lake an.! 
Colfax Streets, G riffith, Indiana_-G ratis. 
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LEGAL HIGH-LIGHTS 
Patent, Trade Mark, and Related Legal Proceedings That 

May Have a Direct Effect on Your Business 

By 0 R S O N  D. M U N N, Lilt. B . ,  LL. B . ,  Sc. D. 
N ew York Bar 

E d i tor,  Scientific A m e r i c a n  

FAIR NEWS THE New York World's Fair Corporation 
has recently restrained a publisher from 

using the title "Illustrated Fair News" in 
connection with a magazine relating to the 
N ew York World's Fair. The publisher 
,originally published a magazine entitled 
"World's Fair News" and the New York 
World's Fair Corporation obtained an in­
junction restraining him from publishing a 
magazine under that name. Shortly after the 
original injunction was issued, the defendant 
indicated his intention of using the name 
"Illustrated Fair News" in connection with 
the magazine and the New York World's Fair 
Corporation made an application to have its 
injunction extended so as to restrain the new 
name. The Court extended the injunction 
and restrained the use of the new name on 
the grounds that the publication "was ob­
viously designed for the purpose of enabling 
them to continue their exploitation for busi­
ness purposes of the possibilities arising out 
of the World's Fair." 

EXPERIMENTATION 

A PATENT for a process must fully de­
scribe the process so that it can be 

carried out by the proverbial "man skilled 
in the art" without the necessity of any fur­
ther experimentation. If further experimen­
tation is necessary to carry out the process, 
the patent is invalid for the reason that it 
is indefinite and does not fully disclose the 
invention. 

This principle is exemplified by a recent 
suit for patent infringement which involved 
a patent for a process for propagating yeast 
in which the production of alcohol is reduced 
to a minimum. In describing the process the 
patent suggests that seed yeast be placed in 
a wort having a specific gravity of one degree 
Balling. After the process of reproduction is 
initiated, concentrated wort having a spe­
cific gravity of approximately 12 degrees 
Balling is slowly and substantially continu­
ously added to the original wort over a pro­
tracted period of time. The patent states that 
the concentrated wort should be added "at 
a rate such that not only the alcohol which 
may have been formed from the quantity of 
sugar present in the diluted portion of the 
wort, but also any alcohol which may be 
formed from the sugar which is present in 
the added wort, can be assimilated imme­
diately by the yeast." 
The Court held that further experimenta­

tion was necessary in order to ascertain the 
times and manner in which the concentrated 
wort should be added. For this reason the 
Court held that the patent was indefinite, 
did not fully d isclose the invention, and 
accordingly was invalid. In reaching this 

conclusion the Court made the following 
statement : 

"But even if the process disclosed by 
Hayduck be held to constitute invention, the 
patent is invalid for indefiniteness as was 
held by the learned District Judge. Both the 
times and manner in which the concentrated 
nutrient solution is to be added may be 
ascertained, as we have stated, solely by ex­
perimentation. The disclosure of the patent 
is therefore too vague and indefinite to con­
stitute invention." 

DOUBT 

IT is an established principle of patent 
law that in connection with the prosecu­

tion of patent applications all doubts with 
regard to the question of invention must be 
resolved in favor of the applicant. Thus in 
a case where doubt existed as to whether 
the advance made by the applicant for a 
patent rose to the dignity of invention or 
merely amounted to mechanical skill, the 
doubt should be resolved in favor of the ap­
plicant and accordingly a patent should be 
granted. 
In a recent case involving an application 

for a patent on a method of making artificial 
sausage casings the Examiner had originally 
held that two of the claims were patentable. 
Thereafter the Examiner reversed his de­
cision and held that the claims in question 
were not patentable. On appeal to the Court 
of Customs and Patent Appeals it was con­
tended by the applicant that the Examiner's 
action in originally allowing the claims, and 
then rejecting them, indicated that there 
was some doubt on the question of invention. 
It was argued that in accordance with the 
principle set forth above the doubt should 
'ne resolved in favor of the applicant and 
the claims should be allowed. The Court of 
Customs and Patent Appeals rejected this 
contention and held that the mere fact that 
the Examiner had reversed himself did not 
indicate that there was doubt on the ques­
tion of invention. 

BREA1'HING THE word "breathing" as applied to tex­
tile fabrics was held to be descriptive by 

the Court of Customs and Patent Appeals 
and accordingly not registerable under the 
Federal Trade Mark Act of 1905. 
A textile manufacturer attempted to reg­

ister the words "Breathing Back" as a trade 
mark for pile fabrics having an adhesive 
coating on the back thereof which was im­
pervious to water but pervious to gases and 
air. The registration of the mark was op­
posed by a competitor of the manufacturer 
on the grounds that the words "Breathing 
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Back" were merely descriptive of the char­
acteristics of the pile fabric. The Court 
found that the word "breathing" had been 
used for many years to describe artificial 
leather and certain fabrics which were per­
vious to gases and air. It was accordingly 
concluded by the Court that the words 
"Breathing Back" were merely descriptive 
of the pervious characteristic of the pile fab­
ric and under the circumstances the words 
could not be registered as a trade mark. In 
rendering its opinion the Court stated as 
follows : 

"We are of the opinion that 'Breathing 
Back' as applied to applicant's goods does 
nothing more than to describe the character 
of the back of applicant's pile fabric which, 
by reason of its porosity, permits breathing 
or passage of the air through the back." 

ANTENNA 

IN a recent case of importance to the 
radio communications industry the United 

States Supreme Court held that a patent 
on a directional antenna was not infringed 
by antennas employed by one of the large 
radio communications companies. 

The Court found that the patent in suit 
related to a V-shaped wire antenna based 
on the so·called "Abraham formula," which 
provides that when radio activity is projected 
from a charged wire having a length which 
is a multiple of one half the length of the 
waves projected by the antenna, the angle 
of the principal radio activity is a function 
of two ' variables, namely, the wavelength 
and the number of half wavelengths con­
tained in the wire. The patent in suit set 
forth an empirical formula based on the 
"Abraham formula" for determining the 
most efficient angle for disposing the wires 
in a V-shaped directional radio antenna. 
The Court found that the patent, being 
based on the "Abraham formula," was 
strictly limited to an antenna in which the 
length of the wire was a multiple of one­
half wavelengths. All of the antennas em­
ployed by the defendant, with the exception 
of one, were found to have a length which 
was a multiple of one-quarter wavelengths 
but not of one-half wavelengths. These an­
tennas were held not to come within the 
"Abraham formula" and not to infringe the 
patent. 
The remaining antenna which had a length 

which was a multiple of one-half wave­
lengths was found to be disposed at an 
angle smaller than that prescribed by the 
formula set forth in the patent in suit and 
it was held not t,o be an infringement. 

S PAGHETTI MANY spaghetti eaters will no doubt be 
annoyed by allegations of the Federal 

Trade Commission that the authenticity of 
spaghetti is not determined by the length 
thereof. In a recent proceedings instituted by 
the Federal Trade Commission against a 
manufacturer of spaghetti and macaroni it 
was charged that the manufacturer was 
guilty of unfair methods of competition be­
cause his advertising matter stated that 
macaroni and spaghetti not made in long 
lengths was not genuine. The Commission 
charged that these statements were false, de­
ceptive, and misleading and the manufac­
turer was ordered to show cause why he 
should not cease and desist from making 
further representations of this character. 
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Are You,-, 
'-'putting your spare time to 

good advantage ? 

'-' one of the many who are 
seeking a new field to en­
ter ? 

'-' seeking a means to save 
money wherever possible ? 

If you are, here is 
a practical solution 
to your problem_ 

HOPKINS' 
CYCLOPEDIA 

OF 
FORMULAS 

Is the foundation for the 
beginning of a fascinating 

hobby ; the groundwork on 

which to build a practical 

.knowledge of useful chemi­
cal facts_ 

Is the foundation for 
hundreds of suggestions for 

diose who are seeking sala­

ble articles which can be 

manufactured at home 
profitably on a small scale. 

-- + --

IF you want t o  save money 
on wines and liquors ; 

your dyes, inks, polishes,  

soaps,  paints and varnishes, 

a d h e s i v e s ,  a n t i s e p t i c s ,  

bleaches, cosmetics, etc. 

You can profitahly make 

them from the 15000 form­
ulas contained in the 1077 

pages of 

HOPKINS' 

Cyclopedia of Formulas 

$5.50 postpaid ( domestic) 

For sale by 
SCIENTIFIC AMERICAN 

24 W. 40th St., New York City, N.Y. 
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gor MEN 
who want to become independent 

• 

the NEXT TEN YEARS tn 

I
N the Spring of 1949 two business men will be sitting in a mid-town restaurant. 

"I wonder what's going to happen next year," one of them will say. "My business 
is fine now-but the next few years are going to be hard ones, and we may as well 

� . 

face the facts." 
The man across the table will laugh. 
"That's just what they said back in 1939," he will answer. "Remember? People 

were looking ahead apprehensively-and see what happened! Since then there has 
been the greatest growth in our history-more business done, more fortunes made, 
than ever before. They've certainly been good years for me." 

He will lean back in his chair with the easy confidence and poise that are the hall­
mark of real prosperity. 

The older man will sit quiet a moment and then in a tone of infinite pathos: 
"I wish I had those ten years back," he will say. 

• Today the interview quoted above is purely imagi­
nary. But be assured of this-it will come true. Right 
now, at this very hour, the business men of America are 
dividing themselves into two groups, represented by the 
two individuals whose words are quoted. A few years 
from now there will be ten thousand such luncheons and 
one of the men will say: 

"I've got what / wanted." 
And the other will answer: 
"/ wish / had those years back." 
In which class are you putting 

yourself? The real difference be­
tween the two classes is this-one 
class of men hope vaguely to be 
independent sometime; the other 
class have convinced themselves 

• • • 

CONTRIBUTORS TO THE COURSE 

Just a few of the business leaders who have 
contriLuted to the I nstitute training course are 

such prominent men as: 

EdwardR.Stettinius,Jr. Thomas J. Watson 
Cbairman of the Board Pres 0, International 
U. S. Steel Corp. Business Mach. Corp. 

Frederick W. Pickard 
Vice·President 

that they can do it within the next few years. Do you 
believe this? Do you care enough about independence 
to give us a chance to prove it? Will you invest one single 
evening in reading a booklet that has put 400,000 men 
on the road to more rapid progress? 

This booklet costs you nothing-and for a good reason. 
It is worth only what :vou make it worth. It explains how 

for more than thirty years it has 
been the privilege of the Alexan­
der Hamilton Institute to help 
men shorten the path to success; 
to increase their earning power; 
to make them masters of the 
larger opportunities in business. 

• 

AlEXANDER HAMILTON INSTITUTE 
Executive Training for Business Men 

To the Alexander Hamilton Institute 
169 Astor Place, "ew YOI'k City 

Send me without cost a copy of "Forg­
ing Ahead in Business." 

Name ... 
Business 
Address Alfred P. Sloan, Jr. 

Chairman of the Board 
General Motors Corp. 

Major B. Foster 
Chairman, Dept. of 
Banking and FintlnCe 
N.Y. v. 

E. I. du Pont 
deNemOufS&CO .• Inc. 

Colby M. Chester, Jr. 
Chairmall of the Board 
General Foods Corp. 

"FORGING AHEAD IN BUSINESS" is an interesting, 
helpful booklet. It is yours for the asking. Send for it. 
:Measure yourself by it. Leok clearly, for a few moments, 
into J,'OHr next few years. \Yhether or not you 'will follow 
the path it points is a matte r that you alone must decide. 

Business Position ... 
In Canada, address Alexander Hamilton In· 
stitute, Ltd., C. P. R. Bldg., Toronto, Can. 



Why Tomorrow Will Be Beller Than Today 

B
ETTER houses ... better factories ... 
better roads and food and clothing. 

Because with pencil and graph, with slide 
rule and calculation, the engineer is chart­
ing the way-is turning visions into 
realities. He is applying the findings of 
science to the task of satisfying your needs 
and wants. 

Under his hand there takes shape the steel 
mill or textile mill of the future. Auto­
mobiles and overcoats, made by improved 
methods, will be better, yet less expensive. 
More efficient turbine-generators-and 
cheaper electric power will lighten the 
tasks in every home. Improved shoe ma-

chinery and better and less expensive 
pairs of shoes. 

The engineer's application of electricity 
to every branch of industry has helped to 
make America the greatest industrial 
nation in the world-has helped to pro­
vide you with the highest standard of 
living the world has ever known. And 
General Electric engineers and research 
scientists, working in partnership, have 
led in this electrical progress. G-E research 
has provided new knowledge; G-E engi­
neers have put that knowledge to work to 
make available more goods for more 
people-at less cost. 

G-E research and engineering have saved the public from ten to one hundred dollars 

j01' every dollar they have ear1Jed jor General Electric 
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